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Item migration and the dynamics 
of inventory management 


Lieutenant Colonel Palmer W. Smith, USAF 
and 

Robert Gumbert 


Policies, plans, and decisions relating to supply systems 
normally assume stability of characteristics and demand 
within categories of items. However, studies based on eight 
years of historical data pertaining to more than one million 
items show a great deal of movement between demand cat¬ 
egories. Failure to consider item migration has resulted in 
excess stock fund expenditures that may total tens of mil¬ 
lions ot dollars. In this article, the authors explain the issues 
involved in managing dynamic inventory systems and rec¬ 
ommend enhancements. 



Raising the quality standard 
In defense manufacturing 


John D. Rittenhouse 


The Defense Department will reap real benefits from in¬ 
creased competition among contractors only if the level of 
product quality remains high. Achieving that goal requires 
that government and industry establish a relationship that is 
rooted in pragmatism and bonded by a common philosophy, 
language, and management principles. Written by a ranking 
executive of RCA Corporation and based on that firm's suc¬ 
cessful quality improvemont program, this article offers in¬ 
sights into what DoD officials can do to forge such a 
relationship. 



Manufacturing resource planning 
is coming of age in defense 


Carleton F. Kilmer 
and 

Richard J. Golden 


Manufacturing resource planning can solve a defense 
contractor's manufacturing control problems if three funda¬ 
mental changes occur. First, companies must change the 
way they plan and control their manufacturing operations. 
Second, contractors must use computer software that is in¬ 
tegrated, embodies the manufacturing resource planning 
philosophy, and is capable of contract accounting. Third, 
DoD must actively encourago industrywide improvements in 
production and Inventory control. Here, the authors review 
the manufacturing problems facing contractors and the ben¬ 
efits to be gained from use of the process. 



Making spares available 
for aging military equipment 


Donald E. S. Merritt 


spares availability for aging military equipment can cause 
major support headaches. As procurement lead times and 
costs Increase, readiness deteriorates; and the lack of an 
up-and-running production base could have very negative 
consequences in the event of a surge. Fortunately, the 
Army has developed a management approach, applicable 
to military hardware with commercial equivalents, which In¬ 
creases sustainability for out-of-production equipment, In 
this article, the author discusses Its successful application to 
the OH-6A Cayuse helicopter. 





The Navy's watertight plan 
to reform shipyard training 

Amiel T. Sharon 

Let’s not oversell 
two-year budgets 

0 rrin G. Hatch 

Federal personnel manager 

News summary and calendar 


Beset with an exodus of older, highly experienced ship, 
yard craftsmen, the Navy is making wholesale changes to 
the way it selects and trains skilled-trade apprentices. Usirig 
an instructional systems development approach, (he service 
is designing new curricula to effectively impart the high-tech 
skills that modern ship repair and overhaul demand. Spot¬ 
lighting the changing nature of ship maintenance, this artict© 
outlines the Navy's plan to reform shipyard training by ef¬ 
fectively melding the benefits of classroom and hands-on 
instruction. 

Many in the defense community have welcomed legisl©. 
tive proposals to place the Defense Department’s budget on 
a biennial basis. Advocates of a two-year cycle cite greater 
funding stability and Improved congressional oversight 
among the chief advantages. But are biennial budgets likely 
to prove a panacea for the Pentagon's budgetary ills? No, 
concludes the senator from Utah, though they could provide 
modest relief. In this article, he assesses just what impact 
two-year cycles might have on Congress's budgeting proce¬ 
dures for DoD. 

Legal columnist Stephen A. Klatsky advises federal man¬ 
agers about what to expect if they are called to testify at 
administrative or judicial proceedings. Also, a labor relations 
specialist takes Issue with Mr. Klatsky’s earlier column, 
“How much time for union business?", and the counselor 
responds. 

Services prep tor low-intensity conflicts; Air Force 
charging ahead with credit-card test; reenlistments on up¬ 
swing; CHAMPUS revises resident-care fees; Army selects 
source for battlefield communications system; Navy scrubs 
advanced fooling payments; Pentagon audits yielding divi¬ 
dends; and more. 














By LIEUTENANT COLONEL PALMER W. SMITH, USAF 

and 

ROBERT GUMBERT 

Research conducted at the Defense Electronics Supply Center indicates 
that DoD needs to radically rethink its management of inventory systems. 


W hen selling stoekage policy, doing inventory analyses, or 
making budgeting decisions, supply managers usually as¬ 
sume that characteristics anil demand within categories of items 
will remain reasonably stable. In keeping with that assumption, 
they base their actions on periodic "snapshots" of item data at 
given points in time. An evaluation of eight years of historical 
data from a major defense supply center, however, strongly sug¬ 
gests that the traditional approach to inventory management in 
the Department of Defense is wrong. 

Specifically, analysis indicates that failure to consider the dy¬ 
namics of DoD’s large and complex inventory systems usually 
results in policies tb.it treat symptoms rather than the problems 
officials had sought to remedy. A fixed-huy approach on items 
which are turning over rapidly within a management category is 
just not realistic. In fact, decisions based on static snapshots in 
lime arc actually harmful to customer support and wasteful of 
stock funds. 

inventory management today 

Inventory control systems such as the one .discussed here in¬ 
volve large-scale movement of items between management 
categories—referred to as item migration—and require a change 
in purchasing and management policies. New guidelines must 
take into account the time an item remains in a category and 


Inventory managers now collect data at n fixed point in time 
and evaluate them against selected measures of effectiveness 
such as back orders on hand, requisitions on back order, stock 
availability, dollars committed to lead-time and on-hand inven¬ 
tory, excess stock, and so on. These data arc integral to applica¬ 
tions at every level of management, mid auditing agencies such 
as the Defense Audit Service and the General Accounting Office 
use them to evaluate the overall effectiveness and efficiency of 
inventory policies and management decisions. In addition, budg¬ 
ets are approved and stock fund monies allocated based largely 
upon these data. 

Normally, reports group data by management categories that 
consider, among other things, the number of times customers or¬ 
der an item (demand frequency or requisitions) and the dollar 
value of a forecasted year’s demand. Data within a category arc 
in aggregate form; individual items that comprise that category 
are not identified. When presented in this manner, data in the 
various categories appear to have a great deal of stability in both 
composition and characteristics. Therefore, in most inventory 
systems, the implicit assumption is that items remain in a man¬ 
agement category indefinitely. 

This assumption carries forward into system evaluation and al¬ 
location of stock fund monies, and the consequences arc not al¬ 
ways happy: 







perils of ignoring Item migration 


-August 9, 1976, General Accounting 
-f j C e report illustrates some of the poten- 
. Iiyr harmful effects of assuming invontory 
in that report, entitled Greater Use 
& f commercial Distribution Systems tor Mi- 
0 0 f, Low-Use Supply Items Can Reduce 
Cjef&nse l-ogisttcs Costs (LCD-76-422), the 
tjcfi* ors c '^ eci i n ©/fmiencies in buying and 
3 ckag® policies at the Defense Supply 
® 0 ncy (now the Defense Logistics 
Agency). They noted that, in a given year, 
* ot eac * 1 01 approximately 600,000 
. tefT1 s had amounted to $400 or less, while 


the agency had received no requisitions at 
all On another 524,500 stocked Items. 

The analysts conducting the study used 
snapshot data, which showed a relatively 
stable number ot items in each item man¬ 
agement category and very large assets— 
ten times more than the amount normally 
requisitioned—for certain low-demand 
items They concluded that poor buying and 
stockage policies were resulting in overbuys 
and that, in the interest ot cost-effective¬ 
ness, the agency should not stock items is¬ 
sued less than four times a year. Instead, 


customers should purchase them directly 
from local, commercial sources. 

But given the dynamics of the inventory 
system studied, both conclusions, as ap¬ 
plied to ell low-demand itoms, were ques¬ 
tionable. Had the Defense Supply Agency 
stopped stocking all items not requisitioned 
during a one-year period and disposed of 
those assets, now demand in tho following 
year would have resulted in a minimum of 
90,000 purchase requests for the Items no 
longer stocked. At a rato of 900 purchase 
orders per year per buyer, the agency 
would have had to hire 100 new buyers to 
handle the workload. 


^ cen purchased Under stockage policies in another, entirely sepu- 
riite management category 

^ Similarly, a decision to Mop slocking thousands of items in 
category can prove ill-advised if it docs not take into account 
|l^ e items' history; though the category overall may have experi- 
e ,icetl little or no demand, not all items in it will have had ihc 
sfir ne demand history. 

probing the issues 

Preliminary research into inventory management issues got un¬ 
der way in the wake of a General Accounting Office report which 


The center had purchased these assets when demand for the 
items was high and when they were in diffetem categories. De¬ 
mand later decreased, triggering reclassitication of both the items 
and their assets into a lower msmagcmeni category, which there¬ 
fore huilf large assets over time, as is still happening. But only 
about half the low-value items actually have excess assets; of the 
half that does not, some are and will remain Italy low value, 
while many others will eventually migrate into higher demand 
categories. Our early research on item migration convinced the 
Defense Audit Service that tho 1X6 percent figure was wrong, 
and the auditors recommended changes to the holding costs for 


recommended that defense supply managers rely more heavily on 
commercial sources for low-demand items (see sidebar) Re¬ 
sponding to this recommendation, analysts at the Defense Logis¬ 
tics /Xgency developed u model ro determine which items, based 
on cost, should be converted to nonstocked status. For items at 
the FDefeuse Electronics Supply Center, results indicated that 
mo re than 80 percent of low-demand items belonged in the 
nonstocked category; in other words, center personnel would 
have to purchase those items whenever n customer requisitioned 
one. Uecause the average lead time for ordering and receiving 
stock at the Defense Electronics Supply Center is about eight 
months, reclassification could have had a major negative impact 
0r » military readiness. 

In setting up the model, analysts had pegged annual costs for 
holding stock of low-demand items at 186 percent of the price of 


the model. 

Most of the underlying principles and assumptions used in lire 
model and in the GAO report Mill guide inventory management 
within lire Defense Department. At fault are the methods of eval¬ 
uation applied to supply systems. They have given rise ro errone¬ 
ous conclusions that in turn hccorno the basis for policies applied 
across the board to categories of items. Sorting out the problem 
is not easy, as will be apparent from the discussion that follows. 
This is especially true in a system such as that at the Defense 
Electronics Supply Center, which manages 900,000 electronics- 
related items and serves more than 22,000 customers. 

In 1980, following the preliminary migration studies described 
above, the center launched an investigation to determine what 
was really happening within its supply system. One purpose of 
this work was to lay a foundation for further policy decisions still 




had saved very extensive amounts iiem uaia on computer 
lapcs. We studied the total population of items, not just samples, 
and tracked each item through its total history. The results show 
an extremely dynamic system and underscore the need to rethink 
the way we look at and use data to budget lor. evaluate, and 
manage DoD inventory slocks. 

Item migration 

The tXTcnsc lilectronics Supply Center caicgori/es items as ci¬ 
ther stocked oi nonstocked; it further bteaks down the former 
into replenishment items and numeric stockage objective items, it 
slocks replenishment items on the basis of procurement cycle 
quantities and assigns them variable safety levels that lake into 
account constraints on lotai system back orders. Numeric 
stockage objective items arc not demand-based, and the center 
.stocks iJiciij in accord with fixed rules based on type of item, 
item assets, cost, and expected demand. They either have no de¬ 
mand history, or demand has diopped below a fixed level; if and 
when demand matches certain criteria, such items move into the 
replenishment category. The center also classifies replenishment 
items by the demand value codes shown in Figure 1. Because 
these codes and the numeric stockage objective category arc de¬ 
scriptive of demand value changes, we weie able to use them to 
determine the extent of item migration and its impacts. 

The chart in Figure 2 displays total migration by demand value 
codes and numeric stockage objective category. Items migrate on 
a quarterly basis; therefore a period represents a quarter of a 


Replenishment 
l category 

forecasted 

demand 

High value 2 

$15,000 or more 

High value 1 

$4,500 - $14,999 

Medium value 

$400 • $4,499 

Low value 

V__ 

$399 or less 

__ J 

year. The "Add” category gives the number of all nonstocked or 
new items that came into the various categories. Items under the 
‘Out” heading are those which left the various categoiies. These 


data include every possible migration, and Ibux the chart accu¬ 
rately depicts the magnitude of movement overall. 

What causes an item to migrate? A random .sample of items 
that changed categories between March 1980 and March 1981 es¬ 
tablished that demand or a combination of demand and price 
changes were the major factor in 95.6 percent of the migrations. 
Changes in price only and file errors accounted for 3.4 and 1.0 
percent of the migrations, respectively. An April 1983 status 
check of this migration sample showed that 71 percent of the 
items dial had moved from the high-value to the low-value cate¬ 
gory slaved there, became nonstocked, or were no longer man¬ 
aged by the center, 29 percent migrated back up—13 percent to 


f 


Figure 2. Total item migration, March 1976 to March 1980* 
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(49,916 items) 


Replenishment 

category 

1 ww 

TO 

High values 

1 and 2 

6,776 

6,792 

Low value 

23,356 

26,660 

Numeric slockage 
objective 

8,696 

5,388 

Non-stocked and 
non preferred 

4,220* 

t,328* 

Total 

43,048 

40,168 


’Includes now Hems 


Includes Hems no longer managed by the (Defense 
Electronics Supply Center 


Ihe liigh-vultie categories and 16 percent to the medium-value 
category. Among items that had shifted from low to high value, 
dO percent retained that designation, 28 percent migrated back to 
the medium-value category, and 32 percent returned to hnv-value 
status. 

A detailed look at migrations in one category for each year 
helps illustrate the true extent of migration and its impact on 
management decisions that consider only snapshot data from a 
system. Figure 3 depicts demand patterns and migrations for 
medium-value replenishment items from March 1980 to March 
1981. While the total population grew by only 4,481 items, total 
migrations numhered 83,2t6. In other words, white the number 
of items within the system appears constant at any given time, 
we assume wrongly that this population comprises mostly the 
same items. Total migrations, which include all changes in de¬ 
mand value codes every quarter or every other quarter, exceed 


would be a policy which is flexible and adaptable, depending 
upon the length of time an item spends in a given category as 
well as the category it is in. Analysis of a category of items can 
easily lead to the wrong conclusions if it ignores the effects of 
migration. 

Data on numeric slockage objective items show the dynamics 
of migration even more dramatically. For the peiiod from March 
1976 to March 1980, any snapshot of that data would have indi¬ 
cated a population of about 340,000 items; yearly demand and 
stock on hand would also have appeared stable. Rut during these 
four years, 375.922 items moved into this seemingly constant 
population and 392.819 items moved out. Such activity under¬ 
scores the potential for error in reaching conclusions based upon 
assumptions of population stability. 

Numeric stocknge objective items are in the low-vallic cate¬ 
gory, and many of them stay there for several years. Not all, 
however, arc truly low value. The population includes new pro¬ 
visioning anil other items entering the system (sec Figure 2) as 
well as older items migrating down from replenishment status, 
the latter may increase again in demand or he reclassified 
nonstockcd and their assets sent to disposal tenters. Moreover, a 
preponderance of all purchase orders for stocked items at the De¬ 
fense Electronics Supply Center are for low-value items; there¬ 
fore, given the magnitude of migrations in this population, buy¬ 
ers are not buying the same items each year. While the full 
impact on purchasing is not known yet, administrative lead time 
is definitely affected. 

As noted above, in a review of the supply system at the De¬ 
fense Logistics Agency, the General Accounting Office identified 
525,000 stocked items which had zero demand and recom¬ 
mended that officials designate them for purchase from commer¬ 
cial sources. Our analysis of data on zero-demand items from the 
Defense Electronics Supply Center, however, suggests a different 
course of action. The data in Figure 4 represent four years of 
subsequent requisition distributions on 228,054 numeric slockage 
objective items which had had zero requisitions from March 1975 
through March 1976. Every year the number of items for which 
demand was higher increased, and due to migration, the items in 


Figure 4. Subsequent requisitions for 228,054 numeric stockage objective Items which had zero 

requisitions from March 1975 to March 1976 


Number of Requisitions 16 . 21 . more 
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t976-77 166,823 30.641 10,179 4,124 2,026 1,095 638 357 237 145 84 183 61 75 20 








additional purchase requests—more than‘>0,000 per annum-and its Supply Center's item history tape for June 1970 and then 
supply support would de/mifely have suffered. trucked items that had excess assets back to March (976 (see Fig- 

The data displayed in Figure 4 are also available for till ure 6, p. X). The data tor this population show that the low-value 

nonslocked numeric stockage objective and replenishment items category gained the approximately 7,000 items lost by the 
for which the center had three or fewer requisitions between medium- and high-value categories; excess dollars in the low- 

March l‘>75 and March 1076, and these data show the same value category almost doubled. Unaware of migration and its 

overall effect. Granted, determining which items customers will magnitude, and relying instead on snapshot samplings of this 








the iixe on the wrong category. The center purchased assets on 
the items when they were in higher categories and being man¬ 
aged under different policies. 

Migration and back orders. As remarked above, items gener¬ 
ally migrate downward, and their excess assets migrate with 


formly for all items in ;i category. Frequently. lor example, they 
decide to buy larger quantities. Yet as the data in Figure 7 dem¬ 
onstrate, the majority of medium-value hack orders are on items 
that have recently migrated into the category, most of which are 
moving up from lower-demand categories. If logisticians are ever 


if logisticians are ever to address the back-order problem ; 
effectively and economically, they must find ways to identify j- 
those items most likely to move up and then increase supply 
levels before the stock migrates . 


them. Items that move to a higher demand category cany few or 
no assets, but they do bring along a growing number of back or¬ 
ders. This phenomenon is not new or unique but is worth noting. 
Just as data on asseis can be misinterpreted, so loo can back¬ 
order data be misleading and result in inefficient policies or 
misapplied resources 

Figure 7 displays hack-order data for items in the medium- 
value demand category as of March 1981. Of the 20,852 items 
that had been medium value for less than one year, the center had 
back orders for 3,712, or about 18 percent; that figure repre¬ 
sented 26.8 percent of the total requisition volume for those 
items. Among 7,698 items in the medium-value category for five 
or more years, back orders on-hand numbered 554, or 7.2 per¬ 
cent; hack orders accounted for just 10 percent of the requisition 
volume for such items. Statistics for these two groups illustrate 
the impact of migration on back orders. Unfilled orders accumu¬ 
late on items migrating up and accompany them. But the longer 


to address the back-order problem effectively and economically, 
they must find ways to identify those items most likely to move 
up and then increase supply levels before the stock migrates 

Analysis of several years of historical data can yield strong ev¬ 
idence of items most likely to migrate upward, as rcseaichcrs at 
the Defense Electronics Supply Center diseovcied. They evalu¬ 
ated five years of numeric stockage ohjectivc data for weapon 
system items in the inventory there. If such an item receives just 
one requisition, they found, demand for that item will increase 
significantly within a year; inventory managers should therclore 
purchase additional stock immediately. 

Migration and frequency. While back orders arc markedly 
lower for items that have been medium-value for five years or 
more, the frequency of demand per item hack ordered in that cat¬ 
egory quadruples (see Figure 7). In other words, the longer an 
item is stable in a demand category, the higher the frequency of 
demand. This finding supports the need for flexibility in buying 




Figure 6. Asset migration of replenishment and numeric stockage objective Items managed 

from March 1976 to June 1979 
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curemcnl cycle quantities tor items unit nave extended periods ol 
stable demand: that approach would offer the advantage of at¬ 
tendant reductions in purchase requests, pi ice, and back orders. 
However, reduced safely levels for such items could offset these 
benefits. Management would have to weigh the pros and coils for 
each case. 

Trends in back-order data for high-value items parallel those 
for medium-value items. But frequency of demand per item back 
ordered is more than seven times greater for items which have 
been high value for five years or more than it is for those which 
have been high value for one year or less. As discussed earlier, 
only a few of the 5,427 new high-value items remain in that cate¬ 
gory for more than a year. Those which do clearly build enor¬ 
mous demand over the years. The challenge is to identify items 
migrating up which will remain high in demand. Data from cus¬ 
tomers, high priority requisitions, essentiality coding, item char¬ 
acteristics, and historical demand patterns can all be helpful. As 
in the case of medium-value stock, inventory managers may want 
to treat stable high-value items differently from those which arc 
high value for a very short time. 

Migration and lead limes. Lead lime is the time it takes to or¬ 
der, produce, and ship an item, and migration also affects supply 
management by virtue of its impact on lead-time values. Those 
values change as a function of demand value category. Specifi¬ 
cally, the dollar value of the lead lime for a category, divided by 
the average demand value in dollars per day for that category, 
yields dollar-weighled days, which ate the measure of lead-time 
value. As the data in Figure 8 (p. 10) indicate, the value of 
dollar-wcighted days can vary greatly depending upon demand 
value category. As an item migrates upward, it typically puts 
pressure on the stock fund budget because lead time, which must 
be paid for, is increasing. But budgets, when initially prepared, 
do not normally take such migration and its associated costs into 
account. This oversight can be expensive and result in unex¬ 
pected commitments of funds, as the data in Figure 8 readily 
illustrate. On average, for example, when items migrate directly 
from low-value to high-value categories, funding can be 114 
dollar-weightcd days too low due to changes in both administra¬ 
tive and production lend limes. 

The timeliness of support also suffers when an item migrates 
from the low-value to the high-value category. The data in Figure 
9 (p. II) show the magnitude of degradation in actual lead-time 
days for selected federal .stock classes. As an item migrates, not 
only do lead times increase hut the requirements system also lags 
behind the quarterly forecasted demand, which is used in deter¬ 
mining slock levels. Related problems include increased purchase 
requests, poor stock availability, additional back orders, and un¬ 
reasonable required delivery dales for procurement olannimi nur- 



all the problems uncovered. But it has profoundly altered our un¬ 
derstanding of the workings of inventory systems, a necessary 
first step toward making supply management in DoD mote ell'i- 
cieni and effective. We now know that such systems are dy¬ 
namic, not static, and that inventory managers should therefore 
no longer take action based on snapshots of a system at fixed 
points in time. Decisions that assume stability are likely to prove 
ill-advised. 

fn looking at back orders in a category, for example, a man¬ 
ager might easily assume tfmt they arc a consequence of buying 
policies in the category to which the item migrated and might re¬ 
spond by implementing new policies across the board on al I 
items in that category. Bui in fact managers should build stock 
levels in lower demand categories only oti those items which past 
performance lias shown are likely to increase in demand. When 
such items migrate, they carry their back orders with them. Se¬ 
lectively increasing levels ivit/lin the total spectrum of demaixJ 
categories is more cost-effective and hedges against uncertainty 
of demand and lead lime. By critically examining system charac¬ 
teristics such as migration patterns and magnitudes, management 
can better evaluate inventory system performance tmd formulate 
more effective and efficient dockage policies. 
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A Demand value code 


evaluating historical data, inventory control points can identify 
these items and tailor policies to specific needs. Results from de¬ 
tailed simulations using representative demand data illustrate die 
value of such an approach: on items likely to increase in demand, 
small investments in safety levels provide the same slock availa¬ 
bility as do larger buy quantities, but at 75 percent less cost. 


impose a one-year minimum across-the-board on buys of 
medium-value items. Itt light of this finding* L)oD needs to seri¬ 
ously reexamine its recent decision to place a one-year minimum 
on procurement cycle periods for all high-value annual demand 
items. 

Buying and managing items as a function of the lime they re¬ 
main at a given demand level would be more reasonable. As is 
clear from Figure 5, the risk of a significant demand decrease is 
much lower on stable high-value items titan on those for which 
demand has been high for a short period. A prudent buying pol¬ 
icy in a large, dynamic system would take into account the mag¬ 
nitude of potential migration due to demand changes, limit pro¬ 
curement cycle quantities on items migrating, and allow larger 
procurement cycle quantities on stable items, it would also bol¬ 
ster stock levels on items likely to experience demand growth. 

In addition to wide swings in demand, migration produces 
wide variations in procurement lead time, which also tend lode- 
grade system performance and customer support. Not only do 
lead times vary within a given demand value category, hut high 
demand value items have significantly longer lead limes than do 
low demand value items, ns the data presented in Figure 9 make 
clear. In part, the difference derives from the procedures and pro¬ 
curement regulations that apply to higher dollar buys. When mi¬ 
gration is heavy, management needs to be aware of this differ¬ 
ence and respond accordingly. 

Once an item migrates upward, the lead lime necessary to 
build stock levels and determine size of buys will reflect the in¬ 
creased forecasted demand. But the lead times experienced in the 
old or lower-demand category form the basis for building these 
levels, and as a result, back orders increase and slock availability 
decreases beyond what was expected. By advancing lead limes 
on items migrating, DoD could eliminate some hack orders and 
increase customer support. But this measure would require a 
change in policy to permit earlier stock fund expenditures than 
are now possible. 


I lf the Defense Electronics Supply Center had decided, on the 
basis of fiscal year 1976 data , to stop stocking all zero- 
demand items, that action would have generated a surge in 
additional purchase requests—more than 90,000 per annum — 
and supply support would definitely have suffered. 



Moreover, increasing buys on all high-value or high-demand 


An item buy or management policy is ineffective without the 
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stockagc objective item buys, and so forth. Good evaluation 
.schemes, sensitive to the dynamics of the inventory system, 
would make the hudget process even more efficient. For exam¬ 
ple. if analysts had examined the system dynatnics at the Defense 
Supply Agency before GAO did its study, they would have been 
able to identify those categories and policies that were generating 
excess assets, and auditors would not have recommended a cut in 
funds for low-value or numeric stockagc objective buys. More¬ 
over, a clear understanding of migration would provide strong 
support for the additional funds needed to build stock levels on 
items with very high probability of increased demand such as 
weapon system items. 

Reforming the system 

High migration is characteristic of some inventory systems, 
such as that at the Defense Electronics Supply Center, and it re¬ 
quires changes in the way DoD does business. Officials need to 
tailor buy and management policies to individual items, by class 
and within demand value categories, as a function of the length 
of time an item remains in a category. However, only additional 
research will enable us to predict migration more accurately. Be¬ 
cause of the magnitude of migration, the policy of a uniform buy 
across a given demand value category makes it almost impossible 
to evaluate system performance. Even so, on items for which de¬ 
mand is likely to be stable, supply centers can use techniques 
such as quantity discount buying, in conjunction with holding 
rates that have a low obsolescence factor rather than adhere to a 


obsolescence factor can be useful. Forecasting lead times on 
items that are migrating and adjusting supply levels accordingly 
as soon as possible can also enhance supply management. 

Though the broad outlines of the problem arc beginning to 
emerge, research on migration issues is not yet complete. Results 
to date do suggest that migration is universal in DoD among un¬ 
repairable spare parts. In December 1985, for example, a re¬ 
searcher at the Air Force Institute of Technology, working with 
staffers at the Air Force Logistics Command, completed a study 
of three years of historical data at the command and fount! that 
migration intensity at all the air logistics centers was the same as 
that discovered at the Defense Electronics Supply Ccnicr. If we 
arc to attain adequate customer support at a reasonable cost, we 
have no choice but to establish logistics policies and systems to 
deal with migration and its effects. Dfi^J 
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Raising the quality standard 
in defense manufacturing 

By JOHN D. RITTENHOUSE 

an defense industries improve product quality and at the same time 
hold the line on cost? The experience of one major contractor 

suggests that they can. 


mcrica strives to compete in the international 
ketplacc, quality is more than a competitive 
:—it is a necessity for our nation’s economic sur- 
d nowhere is the need for quality more critical 
e defense industry, where the stakes arc consider- 
er than profit and loss. 

itorical posturing aside, what exactly is quality? 
i we define it, how do we make the transition 
iry to practice? Drawing upon defense manufac- 
pericncc at the RCA Corporation, this article 
mswer those questions. It does so, moreover, in 
c terms that do not skirt the sensitive issues 

our nation’s freedom and security depend on the 
American industry to improve quality and lower 
cognizing the urgency of the need, the Depart- 
^efense, the military services, and the National 
cs and Space Administration have a variety of 
under way to improve quality and productivity. 
:w Quality Excellence Program, which empha- 
eonccpt of designing and building in quality, 
a number of them. 

hile, major American companies, spurred not by 
nt action but by competition, primarily from Ja- 
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efforts may not be enough to bring about the improvement 
our nation needs in order to remain a world economic 
power. 

When an issue is as important to America’s future as 
quality is, good intentions, sincerity, and even sheer effort 
will not suffice. In fact, the growing number of quality 
and productivity programs, initiatives, legislative propos¬ 
als, regulations, and guidelines may have the net effect of 
slowing the progress industry is making. They may in¬ 
crease the cost of defense while producing only marginal 
improvements in quality. 

The situation demands something more than earnest ef¬ 
fort. The nation needs a long-term, comprehensive, 
coordinated commitment to quality by government and in¬ 
dustry alike. There are no quick fixes to please members 
of Congress looking for votes, nor are there any quick, 
hottom-line results to please corporate shareholders. Com¬ 
mitment requires planning, patience, education, and sacri¬ 
fice; it demands hard work and attention to detail. Above 
all, it calls for cooperation and teamwork; advcrsarialism 
and mistrust have no place. The nation can forge this com¬ 
mitment only if all play by the same rules and speak the 
same language. 

Companies have become very quality-conscious of late 







Managing-in quality 

Increasingly, American industry recognizes that it must 
go beyond “inspecting in"—and even beyond “designing 
and building in"—quality We must move on to an era of 
"managing in” quality. That means companies must ap¬ 
proach quality improvement as a long-term, continuous 
management process rather than as a collection of pro¬ 
grams that have beginnings, objectives, and ends. 

Several tenets are basic to the process so conceived. The 
first is a definition of the term itself. Is quality some ab¬ 
stract measure of the "goodness” of a product? The num¬ 
ber of features it offers? How expensive it is? Actually, we 
can probably best define quality us “conformance to re¬ 
quirements,” as a couple examples will help clarify. 

If a .small, inexpensive car such ns a Ford Escort fully 
meets all requirements set for it—miles to the gallon, rate 
of acceleration, highway speed, passenger room, and so 
forth—then most would agree that it is a quality automo¬ 
bile. Hut what about a Mercedes? If it meets all 
requirements—perhaps those for the Escort plus certain 
luxury features—certainly it too is a quality car. But its 
quality does not derive from additional amenities or higher 
price. The Mercedes is a quality car because it meets the 
demands set for it. 

With that as a working definition, what standards of 
quality should industry aim for? The only standard that re¬ 
ally makes any sense today is the ultimate one—per¬ 
fection. That goal may seem too lofty to many because we 
routinely accept levels of quality that fall short of perfec¬ 
tion. In school, for example, 90 percent is comfortably 
above average; the teacher gives us an "A” and we think 
we arc pretty good. Unfortunately, in processes involving 
hundreds, even thousands of subproccsses, that theory 
springs leaks. 

To illustrate, let us consider a process consisting of ten 
subprocesscs; for each, (lie probability of success is 90 
percent. The total process, however, has only a 35-percent 
probability of defect-free results, an "F" in anybody's 
book. But if wc can increase the probability of success in 
each subproccss by only 5 percent, the overall probability 
of success jumps to 60 percent. That is still not great, but 
it does show that a mere 5-perccnl improvement in each 
subprocess can nearly double the overall chances for suc¬ 
cess. Thus, to meet the re uirement for the total process 


At RCA, wc call that concept ''managing quality in.” 
The management effort includes data collection and the 
use of techniques such as involvcment-in-quality teams 
and work center meetings, which encourage workers to 
observe processes and also serve as a forum for consider¬ 
ing those observations. Identifying and analyzing sources 
of nonconformance and evaluating ways to eliminate it are 
part of the process too. Above all, the concept entails 
common-sense decision making and action to implement 
change. 

Lately, industry has placed much emphasis on getting 
the worker involved in quality. That is a worthy and iin- 
poitant goal. We must keep in mind, though, that only 
management has the power to make the resource decisions 
necessary to fundamentally improve the process. 

If we accept "conformance to requirements” as the defi¬ 
nition of quality, then logically our goal is to reduce and 
eventually eliminate nonconformance. To accomplish that 
end, an industry must determine the amount of 
nonconformance it is dealing with, it can get that informa¬ 
tion in a couple ways. 

First, management should measure the percentage of de¬ 
fects at each step of the process so that the people in¬ 
volved in that process can lake action to correct the prob¬ 
lems. Second, since companies arc in business to make a 
profit, they should identify the cost of nonconformance. If 
a firm can measure what each nonconformance costs in 
dollars, management can then order its priorities in 
seeking remedies to the problems. It can use the cost of 
nonconformance to set goals and monitor progress toward 
those goals. 

Finally, eliminating nonconformance requires an 
awareness that quality is everyone’s job. Every worker in 
every department is both a supplier who supports some 
other worker or department and a customer who has re¬ 
quirements that someone else must meet. Nonconformance 
to standards in any part of a business operation is just as 
serious and just as costly as it is during the manufacturing 
phase. 

What is the cost of a poorly drawn subcontract that 
opens a firm up to unwarranted claims, for example? Or 
the cos/ of a sales order /ha/ is cancelled because it cannot 
be filled properly? What docs it cost to redo a payroll be¬ 
cause of e rors ’ll rmu tl n rnrnrti t r? Some ro man es 
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No two companies me alike. Coiporate cultures, market 
conditions, and a host of other factors mandate that each 
concern, and very often each division within it. develop 
quality strategies consistent with its own needs and re¬ 
sources. Nonetheless, the basic tenets outlined above are 
applicable to a wide range of companies and programs. A 
case in point is RCA's Missile and Surface Radar Divi¬ 
sion, which achieved outstanding results using sound 
quality-management techniques. 

That division designed and produced /he first AEGIS 
cruiser, the Ticonderoga, which carries aboard her the 
highly sophisticated AEGIS air defense system. AEGIS is 
an incredibly complex weapons system that lias more than 
six million parts. The Missile and Surface Radar Division 
manages a five-year-old quality program, known as Ali¬ 
GIS Excellence, which involves more than half the divi¬ 
sion's work force in 17 work centers. The customer's 
program manager provided the impetus for AEGIS Exeel- 



eommumeni to quality was necessary in order to meet an 
engineering challenge as formidable as AEGIS. And they 
recognized that management leadership was the key to 
making that commitment successful. 

The AEGIS success story 

The results have been impressive. Central to the success 
of the AEGIS Excellence program is its measurement, re¬ 
porting, and feedback system, especially the trouble and 
failure report. The first Ticonderoga class AEGIS cruiser 
logged more than 1,800 of these reports. By the eighth 
one RCA had cut that number to fewer than 800, and we 
are committed to doing even better (sec figure). 

On a phase shifter for the system's .SPY IA radar signal 
processor, RCA cut the number of manhours per unit from 
more than three to just over one. We also reduced defects 
per manhour from nearly 0.5 to almost zero. As a result, 
the cost of producing that unit decreased by about 25 
percent. 

The SPY IB processor initially had problems caused by 
corrosion on copper stripline circuits for its combiner pan¬ 
els. The yield rate was only 48 percent, and the cost of 
nonconformance was about $395,000 for the 152 panels in 
a ship set. Work center teams analyzed the process and 
identified the problem as flux residue from hand soldering 
of a resistor; they recommended switching to laser solder¬ 
ing with a paste flux. Eollowing testing and implementa¬ 
tion of the change, the yield rate shot up to 98 percent, 
leading to savings of more than $500,000 per ship. 

In 1979, the purchased material reject rate for the Mis¬ 
sile and Surface Radar Division was more than 9 percent. 
Under the auspices of AEGIS Excellence, wc implemented 
a very successful-supplier reject reduction program. Com¬ 
pany officials contacted all suppliers, informing them of 
the problem and the need for their help in solving it. In ad¬ 
dition to conducting supplier awareness seminars in which 
the Navy participated, wc also established a quality hotline 
and instituted an awards program for outstanding suppliers 
and counseling sessions for poor ones. By 1984, the reject 
rate had fallen to less than 4 percent, for savings of about 
$1.5 million. Through these efforts, wc not only reduced 
costs, but more importantly, wc delivered a product that 
mel requirements. 
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mental quality concepts. 

Work-measurement standards 

Other well-intended initiatives can undermine efforts to 
improve quality too. Although opinions on the work- 
measurement standards delineated in M1L-STD-1567A 
vary, for the most pail such standards seem incompatible 
with enlightened, quality-conscious management. That 
certainly is the case with RCA’s low- and medium-volume 
manufacturing. 

MIL-STD-1567A focuses on the individual worker, not 
on the work group as do progressive concepts such as 
work centers, participative management, automation, cioss 
training, and work sharing. Moreover, measurable “touch" 
labor, the target of the standards, in most cases should be 
and is a minor cost factor in modern manufacturing, repre¬ 
senting no more than 6 percent of total product cost. If 
touch labor is greater than 10 percent of costs, even on 
low-volume defense systems, something other than touch 
labor needs attention. 

In addition, practices such ns just-in-time delivery of 
production material, manufacturing resource planning pro¬ 
grams, flexible manufacturing systems, computer- 
integrated manufacturing, and robotics are making touch 
labor costs even less significant. Focusing on this minor 
cost factor may divert our attention from those areas which 
offer potential lor big savings. Work-measurement stand¬ 
ards are of particularly dubious value in sectors of the 
industry such as satellite and large radar system manufac¬ 
turing, in which tow-volume, long-eycle programs pre¬ 
dominate and products continually push the technological 
state of the art. RCA operations can serve to illustrate the 
point. 

The company’s picture-tube works in Marion, Indiana, 
is a high-volume, highly automated operation. Manage¬ 
ment there uses work-measurement and time standards, 
though corporate officials do not delude themselves into 
believing that meeting work standards is a significant fac¬ 
tor jit competing with Korea and Japan. Process improve¬ 
ment is the name of the game. 

On the other hand, at RCA Astro-Electronics in East 
Windsor, New Jersey, where we build meteorological sat¬ 
ellites in very small quantities for the Air Force, work 
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number of situations, the cost of measuring performance in 
the exact terms specified by MIL-STD-15b7A is higher 
than the toiieli-labor cost of manufacturing the product. As 
a result, in many instances the standard will increase the 
cost of a product, not reduce it. l ; uilhermote, it will have 
little or no positive effect on quality. 

Real gains lie in improving the process, not in exquis¬ 
itely detailed measurements of labor content. And the 
commitment to quality will require major changes in a 
number of well-established cultures in government, indus¬ 
try, and Congress. In order to bring about change, we will 
have to educate those cultures. 

Specifically, DoD and industry mttst educate their per¬ 
sonnel in the same principles of quality if the two groups 
are to work together in improving it. To that end, we must 
develop n comprehensive, long-term (mining program that 
spans the government-industry .spectrum. It must target 
real people making real decisions in real situations at eveiy 
level of organization in the procurement process. It must 
educate not just the “eullists" in munulacliiring and materi¬ 
als but acquisition and process managers, financial people, 
human relations experts, marketing analysts, secretaries, 
and executives. 

RCA has instituted a curriculum to do just that, starting 
at the top with three-day, executive-level seminars. The 
company already has conducted its first training sessions 
for selected eosi-of-nonconformanee teams, and many 
more sessions will follow. Over the next three years or so, 
some 2,300 RCA managers will attend a five-day course 
on quality. And next year, the company will begin provid¬ 
ing similar training to all its nonmanagement employees, 
from radar technicians stationed in the field to factory 
workers and engineers. 

Educating government and industry 

Recently, DoD’s director of industrial productivity, 
Richard Stimson, proposed what could be a major step to¬ 
ward a far-reaching government-industry educational ef¬ 
fort. He asked the Council of Defense and Space Industry 
Associations to organize a DoD-industry task force; its 
purpose would be to investigate the feasibility of devel¬ 
oping a syllabus on quality for employees in both DoD and 
industry. The association and its member organizations 
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The AEGIS au delense system's SPY IB tedar signal processor 
dually had corrosion problems. Ailer RCA's work cenler teams 
^commanded a change in the soldering process, the yield rate 
nproved Iro m 4 8 percent lo 08 percent. 

as as one of its underlying principles the need for ineen- 
ives to enhance quality. 

In n related area, DoD lias established the Industiial 
dodemizadon Incentive Program to encourage industry lo 
nnke capital investments aimed at increasing productivity. 
\ variation on that principle could serve to create inccn- 
ives for improving ([utility in existing progiams. Why not 
stablish follow-on business options, to be exercised at 
)oD’s discretion, that specifically allow increased profit 
s a function of reduced cost goals? 

Of course, industry would have to produce auditable 
eal costs for monitoring (and if that translates into open 
•ooks, so be it). The program could include site-specific 
nnr e nei l arue s in < vcrl end rr te • or tresis s ich as 


areas. Such a program would require that firms identify 
and accurately measure the cost of nonconformance, either 
on a compnny-by-company or program-by-program basis. 
Alter determining these costs, management could set goals 
for reducing them in overhead areas and on the factory 
floor. 

RCA is extremely serious about this proposal, for while 
the risks may be great, so too tire the potential rewards. 
Moreover, as a company, ns an industry, and as a nation, 
we may not have a choice. Government and industry face 
the same challenges and must work together to develop a 
coherent philosophy on quality, a philosophy grounded in 
a common language, common management principles, 
common standards, and common goals. 

Working together toward a common end is not always 
easy these days. Perhaps the nation’s politicians, media, 
and general populace believe, at least subconsciously, that 
our country is so militarily and economically superior that 
the government and the free-entcrprisc system can with¬ 
stand any form of abuse. Perhaps they think that public 
flagellation of industry is a game wc can afford because of 
otir strength or democratic system. 

But that is no longer true, if it ever was. American busi¬ 
ness, labor, and government cannot continue slugging it 
otu in (lie ring of public opinion if our nation is to solve its 
problems. We have to stop fighting each other, if for no 
other reason than that some other governments seem to 
better understand and be more willing to improve their re¬ 
lationship with labor and industry. 

America is poised on a fulcrum point in its economic 
history. Wc face worldwide competition on an unprece¬ 
dented scale, and wc are a net debtor nation saddled with 
die largest deficit in history. Quick and easy solutions to 
these problems are not at hand, but we can solve them. A 
commitment to quality will help us all in the quest. 


As executive vice president for aerospace and defense al 
RCA Corporation, JOHN D. RITI'ENHOUSE heads five 
major divisions involved in the design and manufacture of 
satellites and space systems, government communications 
and information systems, radar systems, and other ad¬ 
vanced electronic products with government and military 
applications. During his 28 years with RCA, he has had 
managerial responsibility in a number of major develop - 
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Manufacturing resource planning started life as the brainchild 
of commercial manufacturers; now, defense contractors are adopting it 
as well in their search for an edge in a fixed-price world . 




T he current effort to “keep America strong” has htui 
many positive and well-chronicled effects on this na¬ 
tion's defense contractors. Benefits have included the crea¬ 
tion of a large number of jobs and overall prosperity 
within this segment of industry. What is not widely known 
is that the boom in defense spending has caused contrac¬ 
tors to rethink the ways in which they conduct manufactur¬ 
ing and manage their factories. By focusing on factory au¬ 
tomation and adopting some of commercial industry’s 
management techniques—in particular, manufacturing re¬ 
source planning—defense contractors are changing the 


way they do business internally to lure and secure 
contracts. 

The new approach also responds to changes in the na¬ 
ture of product demand. Defense contractors arc now 
producing weapon systems in higher volumes than at any 
other period of peace in U.S. history. The low-volume, 
highly complex strategic weapons of the 1970s are giving 
way to the higher-volume tactical weapons needed for 
nonnuclear combat. This shift has caused many of the na¬ 
tion’s factories to exceed capacity. Moreover, it has 
boosted the level of competition. Contractors who win re- 
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suit, many more companies, memtwig intamonaiiy com¬ 
mercial concerns, are bidding on Defense Department 
contracts. 

DoD in turn is taking advantage of this keener competi¬ 
tion by changing many of its contracts from cost-plus to 
fixed price. This trend amplifies the contractor's need to 
manage production, for under a fixed-price contract, till 
unanticipated manufacturing inefficiencies cat directly into 
profit. 

The contractor's dilemma 

In the prevailing competitive environment, defense con¬ 
tractors have turned their attention front die product to the 
process and found that the management techniques and 
control systems currently in place tire out of dale. As man¬ 
agement evaluates its factories, it is finding many prob¬ 
lems, most of which are industrywide; discussion of some 
of these follows: 

• Program versus plant orientation for scheduling and 
production 

• No automated reschedule capability 

• High inventory levels und storage requirements 

• Build-nhcads 

• Kits with shorts 

• High rates of rework and high obsolescence 

• Unrealistic vendor requirements 

• Unnecessary expediting and de-expediting 

• Inflated lead times 

• Antiquated computer systems 

High inventory . Inventory overload is a major problem. 
Although the commercial world has discovered that zero 


sitop orders, an approach that results in uplront delivery ot 
80 percent to 90 percent of all material needed to satisfy a 
contract (a notable inefficiency in that some contracts ex¬ 
tend for three or more years). Even though the customer, 
through progress payments, pays most of the high cost of 
carrying the inventory, the company still has various logis¬ 
tics and management expenses. For example, in addition 
to large in-plant stockrooms, many companies maintain 
off-site warehouses reserved primarily for material that 
will not be used for a year or more. Movement of this ma¬ 
terial is time-consuming and difficult to coordinate. 

High levels of inventory often affect inspection as well. 
Usually, a contractor inspects 100 percent of all incoming 
material and the full lot of that material at one time. This 
procedure requires large inspection staff's and can result in 
backlogs. Frequently, a material shortage on the floor does 
not imply the need for vendor expediting, but rather the 
need for a push through incoming inspection. High inven¬ 
tory levels are partly the result of a war-reserve mentality 
that pervades the industry and partly the result of a compa¬ 
ny’s growth from research organization to high-volume 
manufacturer. 

Work-in-process inventory is a related and bigger prob¬ 
lem. Most defense contractors do not formally follow the 
typical commercial process of receiving a finished 
subassembly into inventory and then issuing it out again 
on another manufacturing order; instead, they usually send 
completed work to holding areas or cribs. A notice then 
goes to accounting to report labor completions only; the 
company needs those reports in order to calculate earned 
value and to collect progress payments. The finished 
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When a scheduling problem or shortage occurs, manage¬ 
ment often shifts the focus of the work force from what 
needs to be huilt to what can be built. The outcome does 
not affect the company’s revenue, but the firm may build 
years’ supplies of some subassemblies and therein force 
component shortages on subassemblies needed in the near 
future. The sheer physical presence of the inventory is also 
detrimental to operations since it promotes loss of material 
and quality problems. The latter result from the need to 
retrofit in order to comply with engineering changes. 

Engineers are constantly making changes to improve 
products, and in the process they create some very large 
problems for the manufacturing organization. The most 
obvious one is simply communicating these changes to the 


this environment is the inability to schedule and reschedule 
during the manufacturing process. It underlies all the 
above problems and collides head-on with the main cul¬ 
tural obstacle to change: the program-vcrsus-plant orienta¬ 
tion to production. 

Many defense contractors have a “contract only” or 
“program only’’ view of their manufacturing operations. 
This mind-set results in separate scheduling by program, 
separate stockrooms, separate work centers, and even sep¬ 
arate control systems, all of which are a result of the cus¬ 
tomer’s requirement to report status by contract. While ef¬ 
fective, these separations are inefficient and redundant. 
The most obvious example is inventory control. The con¬ 
tractor maintains accounting segregation, and usually 


What is manufacturing resource planning? 


The concept of manufacturing resource 
planning was developed in the t960s. In its 
earliest confutation (generally referred to 
as MRP-I), It was a computer technique 
known as material requirements planning. 
During the 1970s, it evolved Into MRP-II, or 
manufacturing resource planning. 

Manufacturing resource planning is 
based on the philosophy (hat efficient man¬ 
ufacturing results from clear and precise 
communication throughout Ihe organization. 
This communication starts at the engineer¬ 
ing stage, continues through production 
planning and material planning, and eventu¬ 
ally involves the stockroom, shipping, and 
the receiving docks. Participants include 
clerical personnel as well as foremen, plan¬ 
ners, and management at all levels. 

Underlying the process is the principle 
that material availability (without excess) Is 
the most Important factor in on-time and ef¬ 
ficient production. A user first creates a 
master schedule and then employs 
software to analyze the bills of material and 
determine the optimal production and ven¬ 
dor delivery schedules. 

All soltware for manufacturing resource 
planning uses a common algorithm that an¬ 
alyzes each requirement for all parts (both 
assembled and purchased) and calculates 
sup Iv schedules accordlna to each Dart 


and each company's unique characteristics. 
The algorithm subtracts available inventory 
from gross material requirements to deter¬ 
mine net requirements, which in turn allow 
the software to generate time-phased work 
orders and material requisitions. 

A module for planning capacity require¬ 
ments uses the routing file to determine 
how the work can be scheduled and loadod 
through the various functional departments 
of the shop. Each week the system replans, 
taking into account work accomplished and 
new work to be scheduled; it then provides 
follow-up information to control the execu¬ 
tion of the material supply plan. 

Included in the plan's execution is the 
scheduling and control of all associated ac¬ 
tivities, such as requisitioning, work order 
preparation, receiving, Issuing, Inspection, 
and rework. Because a central data base 
houses all planning and control activities, 
the users can access any Information 
needed to complete these functions. And 
because the system maintains the inter¬ 
relationships of the data, users can stay 
abreast of events occurring in other areas 
that aftect their functions. 

Manufacturing resource planning is often 
depicted as a closed-loop process (see the 
figure). It translates top management's stra- 
teaic business aoals into mar etino olans. 


supports those plans with production plans, 
and then translates the production plans, by 
end item, into a detailed master schedule. 
The master schedule, in conjunction with in¬ 
formation from engineering, Inventory, and 
purchasing, provldos the basis for calcula¬ 
ting component delivery and produclion 
schedules. Capacity planning indicates 
whether the plant has the resources to meet 
the plan. Finally, workers execute the plan. 
The execution is monitored and the plan ad¬ 
justed, If nocessary, based on actual per¬ 
formance. 

Manufacturing resource planning Is a for¬ 
mal process which works only if a clear and 
timely communication nelwork exists. 
Changes to the schedule, product, or proc¬ 
ess must be Immediately communicated to 
avoid problems in execution. The process Is 
most effective when used with on-line com¬ 
puter software running off a central data 
base. That software should assist In the ex¬ 
ecution and conlrol of the entire process. 

Defense contractors became interested In 
manufacturing resource planning following 
some recent advances In the software In¬ 
dustry. Specifically, selected software now 
contains all traditional functions plus new 
ones designed for the defense industry. 
These new functions are as follows. 

Configuration management serves as the 
standard blll-of-material module In manufac¬ 
turing resource planning. The software In¬ 
cludes the manufacturina bill of material 



the contractor must account ny contract tor an uncut and 
indirect labor ami scrappage. This separation fosters com¬ 
petition for internal resources rather than a coordinated 
plan for using plant, material, and labor, 

Just as operating practices vary by contract, so do the 
automated systems that .support them. The systems envi¬ 
ronment in the defense industry is characterized by 
mainframe computers, large and highly technical staffs, 
and a variety of systems. Defense contractors automated 
most of the functional modules and submodules of their 
standard manufacturing control systems in the late ’60s 
and early ’70s, before a standard system existed. Unfortu¬ 
nately. these systems are usually not integrated, are batch 
processing systems, and have separate versions for each 
program or contract. In today's world, systems integra¬ 
tion, which allows functional groups such as planners and 
workers to truly share common data or information, is the 
most effective means of communication in a large, dy¬ 
namic environment. 

These problems tire serious and have long been a way of 


but :ue constrained Horn doing so by the customer s regu¬ 
lations. Although DoD Instruction 7000.2 and (dated reg¬ 
ulations mandate many sound manttgemen! practices, they 
also impose accounting requirements on the contractor that 
have forced many inefficiencies. While contractors have 
struggled with this dilemma for years, only now, when in¬ 
creased production volumes have heightened the problems, 
arc they demanding solutions. 

A solution 

Many of the nation’s defense contractors arc discovering 
a commercial manufacturer's technique to improve manu¬ 
facturing control called manufacturing resource planning 
(.see the sidebar for specifics), If a company executes the 
process correctly, it can experience orders-of-inngnitudc 
operating improvements and reduce operating costs. 

Manufacturing resource planning uses commercially 
available computer software to implement its philosophy 
of total systems integration and communication. The ’‘de¬ 
fense” version can satisfy all Defense Department account¬ 


ants a separate design bill, Both have effec¬ 
tiveness controls which use a serial or 
model number to allow more than one pro¬ 
duction variant of the same part. The ap¬ 
proach to effectiveness can vary by com¬ 
pany and can Include direct, end item, and 
block controls. The system also documents 
engineering chango requests, notices, or¬ 
ders, and proposals. The software monitors 
all design changes and approvals and con¬ 
trols the preparation of design drawing 
packages. 

Manufacturing planning and control in¬ 
cludes the traditional inveniory control, shop 
floor control, resource and capacity plan¬ 
ning, and master scheduling modules of the 
standard system, all altered to Incorporate 
contract control and other accounting re¬ 
quirements. The software tracks on-hand 
and on-order inventory by contract and seg¬ 
regates Inventories either physically or on 
paper. If inventory Is not physically segre¬ 
gated. the software can track borrowed ma¬ 
terial and then facilitate a payback. Most Im¬ 
portantly, the system can plan production 
by contract and by lot size across contracts. 

Cost-schedule control systems criteria 




Interest tn this tool tor gaining competitive advantage is 
expanding rapidly, In 1980, only a handful of defense con¬ 
tractors were practicing manufacturing resource planning, 
but in September 1985, more than 600 persons repre¬ 
senting 250 companies attended a seminar sponsored by 
the American Production and Inventory Control Society on 
the topic and its relationship to the defense industry. 

For the defense contractor, manufacturing resource 
planning translates into a long list of benefits. Tangible 
benefits include reductions in work-in-process inventory, 
shortages and back orders, rework, storage, obsolescence, 
overtime, and manpower for support tasks. Perhaps the 
most tangible benefit is the quantifiable dollar savings as¬ 
sociated with inventory reduction. Depending on the size 
of the company, the planning process can save millions of 
dollars with no loss in accountability. 

But the intangible benefits may be as important in their 
own right. Among them are: 

• The ability to reschedule and do so automatically 

• A better focus on the true problems involved in 
expediting and de-expediting 

• The ability to communicate the company’s true prior¬ 
ities to the vendor 

• A dispatch capability 

• Enhanced visibility of a facility’s long-term capacity 


• raster operational response 

Certainly the effort to improve operating practices and 
lower costs will impress the customer, whose representa¬ 
tives are usually on-site full time. Establishing a master 
scheduling function will improve communication, facili¬ 
tate central plant planning, and aid in resolving schedule 
conflicts between programs. Integrating systems will result 
in more efficient data processing, both from the computer 
and from the support staff. Planning by contract, but lot¬ 
sizing across contracts, will allow the contractor to meet 
all production requirements while scheduling work with 
optimal balance and efficiency. Since the system rather 
than the user keeps track of contract allocations and ac¬ 
counting, a company can marry the operational efficiency 
of a commercial enterprise with the accounting system of a 
defense contractor. 

Because manufacturing resource planning is so new to 
the industry, little actual data is available to illustrate de¬ 
fense contractors’ experiences with the process. However, 
the information in the figure does represent actual data col¬ 
lected after one defense user had implemented manufactur¬ 
ing resource planning. The left chart in the figure shows 
the increase in units produced as manpower associated 
with production decreased. Much of this improvement was 
due to reduction in the support staff needed to manually 


After implementing manufacturing resources planning, one defense 
contractor realized a major increase in productivity and significant 
reductions in manpower and inventory 
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impieiTiernmy me piueess 

At feast ‘JO contractors have installed or arc installing 
manufacturing resource planning. The success of their ef¬ 
forts will depend heavily on three factors. First, top man¬ 
agement must willingly support significant cultural 
changes m the organization. If those officials do not be¬ 
lieve that manufacturing resource planning will provide the 
information necessary to run the plant and assure proper 
accounting, the company should not attempt to implement 
the process. Program managers must also have faith in the 
concept, especially in its potential for improving perform¬ 
ance; they should not see it as a threat to their control or 
influence. In addition, managers must willingly give tip 
the informal systems which they have created and which 
have served them well over the years. 

The second factor critical to success is an adequate im¬ 
plementation team. It should include both users and man¬ 
agement information system personnel who will he respon¬ 
sible for understanding the functional requirements, 
selecting and customizing the software, determining the 
exact uses for the software, and training the user commu¬ 
nity. An implementation project typically lakes 18 to 24 
months and could involve as many as 50 full-time team 
members. It is most likely to work if implemented on a pi¬ 
lot basis, one program at a time. 

Finally, the support, and if necessary the permission, of 
the local Defense Contract Administration Service agency 
is essential. Installing manufacturing resource planning 
could imply radical operational changes such as 
commingling inventory, automatically borrowing and 
paying back inventory, and developing a new way to de¬ 
termine production schedules. Defense Contract Adminis¬ 
tration Service personnel must believe that the contractor 
has control over the materials, labor, and overhead 
charged on each contract, and they arc more likely to do 
so if actively involved from the beginning of the project. 

The Defense Department itself should take a broader 
role in encouraging these concepts industrywide. DoD reg¬ 
ulations arc currently interpreted differently from company 
to company. In part, these interpretations reflect differ¬ 
ences in each company’s internal controls, but they also 
speak to the need for further standardization of existing 
regulations. 

In addition, industry needs new regulations that encour- 


who are attempting to develop a standard solution tor the 
imlusiry. This direction would also address a significantly 
larger cost generator than touch labor. 

DoD might also consider changing some of its financial 
incentives. Instead of awarding progress payments based 
only on actual progress, it might expand the formula to re¬ 
ward contractors who invest in and improve their produc¬ 
tion and inventory control systems and procedures. 

Manufacturing resource planning can succeed in solving 
a defense contractor’s manufacturing control problems 
only if these three fundamental changes occur. The com¬ 
pany must change the way it plans and controls its manu¬ 
facturing operations. The contractor must use computer 
software that is integrated, embodies the manufacturing re¬ 
source planning philosophy, and is capahle of contract ac¬ 
counting. And finally, the Department of Defense must ac¬ 
tively encourage industrywide improvements in the 
production and inventory control function. The defense 
community has much at slake, and it stands to gain much 
as well. Djsy 
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By DONALD £ S. MERRITT 

The Army may not be able to teach old dogs new tricks , 
but it has devised a way to breathe new life into old warhorses . 


P roviding timely, cost-effective spares support is an 
ongoing challenge for the military services. When the 
items being supported comprise an aging, dwindling fleet 
of aircraft, the task takes on even more formidable propor¬ 
tions. Replacement costs escalate. Lead times stretch, 
Readiness suffers. 

Faced with just such a situation on its OH-OA Cayuse 
helicopter, the Army adopted a management approach 
known as commercialization. As the data presented below 
demonstrate, it has saved the service both money and time 
and enhanced readiness in the process. Spares managers 
may well want to consider applying the concept to other 
items of military hardware that have commercial equiva¬ 
lents. The following discussion will help them determine 
its relevance to their operations. 

The world of hardware development and support is an 
ever changing one. Among consumer goods manufactur¬ 
ers, the most prevalent philosophy is “evolution not revo¬ 
lution,” and in the military sphere, the Soviets have al¬ 
ready mastered the art and science of growth without 
obsolescence. They have vigorously pursued preplanned 
product improvement, or P 3 I, and seem to be more sensi¬ 
tive to husbanding scarce resources than we in the U.S. 
The Soviets lack a strong commercial consumer sector, 
however, a resource that the U.S, military can use to its 
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counterpart military equipment. The updating process re¬ 
tards obsolescence and at the same time affords increased 
readiness and sustainability because industry has already 
established a “hot” production base for the item. The im¬ 
portance of an up-and-running manufacturing base is clear 
in light of the nature of readiness. 

As a defensive posture, readiness requires that equip¬ 
ment be operable and subsystems capable of performing 
their function. Hardware and software reliability contribute 
to this posture, as does the ease with which support per¬ 
sonnel can maintain that hardware and software. They 
must be able to replace or repair it quickly, Both reliability 
and maintainability are functions of design; in other 
words, they are the components of inherent availability. 
Operational availability introduces the variables of man¬ 
power, facilities, equipment, and parts into the readiness 
equation. But in the absence of manufacturing facilities 
able to produce equipment and parts on demand, neither 
inherent nor operational availability is achievable. 

Commercialization is an attempt to assure such availa¬ 
bility. The services can apply the concept to military 
equipment such as the Army’s OH-6A Cayuse, which has 
a commercial equivalent in the Hughes 500 helicopter 
scries. In order to sustain the former, logistics managers 
take advantage of the spare parts production base already 
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concept. As time ami technology advance, these machines 
require constant updating in order to retain parity with 
their commercial counterparts in areas such as reliability, 
maintainability, and supportability. If parity or common¬ 
ality is not maintained, more and more spare and repair 
pails migrate into the military-peculiar category. The orig¬ 
inal equipment manufacturer and iiis subvemlors do not 
routinely stock such parts, as they do in the case of current 
design or configuration parts for commercial equipments. 

This change in stoekage status has far-reaching implica¬ 
tions for the parts replenishment system in terms of lead 
times and cost, hoth of which begin to increase. In 19X3, 
for example, a tail rotor control bracket assembly cost 
$38.98 and had a !2-inon(h (cad time; today, the same as¬ 
sembly costs S241 and requires a 15-month lead time. A 
spur gear costs only 93g more in 19X5 than it did in 19X3 
($43.19 versus $42.26), but the lead time needed to pro¬ 
cure it has jumped from 3 months in 1983 to 13 months 
today. 

What factors drive these increases? They have to do 
largely with forecasting and production scheduling. On 
commercial equipment, manufacturers gather data per¬ 
taining to failure rates and meantime-to-removal of com¬ 
ponents. They also know the total number of end items in 
use and thus can, with some degree of accuracy, forecast 
the number of spares and repair parts they will need each 
year. Given current enhancements to production tech¬ 
niques, they can also reasonably determine the flow of 


manufacture the original, now military-peculiar, part. 

Aggravating the situation are the military’s purchasing 
practices, which can he erratic. Sometimes they reflect a 
service’s depot warehousing policies. 'Che Army, for ex¬ 
ample, buys a number of items only once every five years 
or so and then huys in very large quantities. Because of 
funding constraints, a service may not purchase certain 
items tit all in ji given year. Whatever the reason, such 
practices make forecasting and production scheduling ex¬ 
tremely difficult tasks. 

Under such circtmistjtnccs, commercial suppliers arc un¬ 
derstandably reluctant to commit capital to off-the-shelf 
stock for military-peculiar parts. The hick of definitive and 
timely data to properly forecast requirements drives up the 
cost of such stock. Nor are infrequent buys of diverse 
quantities conducive to cost-effective production 
scheduling. Businessmen normally channel unused capac¬ 
ity into profitable ventures; they disassemble and store or 
sell nonused machinery In the iibsencc of reliable fore¬ 
casts of need that can be met through proper production 
scheduling, the capability and capacity to produce 
military-peculiar spares are almost nonexistent. 

As a result, the services have no production base for 
many equipment parts and components. Manufacturers are 
not now producing similar commercial items that could 
provide an immediate source of increased support in the 
event of a surge. Without such a base, the services will 
not he able to sustain military equipment in the field for 



Often, parity between parts is not simpiy a matter of form , 
fit , and function; it may extend to content or 
manufacturing process as weii. The vendor may or may 
not have the required material on hand and may or may 
not have retained the equipment and processes used to 
manufacture the original, now military-peculiar, part. 


those numbers throughout the course of the year. With any length of time, Commercialization, as the Army dem- 
these predictions in hand, they can make or buy shelf onstrated for a portion of its helicopter fleet, can do much 
stock to adequately and economically support their fielded to alleviate the stoekage problem. 
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Vietnam, the Army could draw upon a tremendous spares 
stockpile, but as the stockpile depicted, spare parts became 
increasingly difficult to obtain. During the late 1970s, the 
Guard continued to fly and maintain these helicopters in 
spite of a dwindling supply of spares and rumors of an 
eventual phaseout of the Cayuse during the middle 1980s. 

Eventually, in October 1979, the chief of aviation logis¬ 
tics for the Department of the Army provided the follow¬ 
ing assessment of the OH-6A’s status: 

• It has no phaseout date and will be in use to the year 

2000 . 

• It will remain in a mobilization status and will be 
deployable. 

• It will remain type-classified “standard,” defined by 
current Army regulations as "materiel determined to be ac¬ 
ceptable for the mission intended, supportable in their in¬ 
tended environment, and acceptable for introduction into 
the Army inventory.” 

A joint working group composed of representatives 
from the National Guard Bureau, the Troop Support and 
Aviation Readiness Command (now the Aviation Systems 
Command), and Hughes Helicopters convened to discuss 
the future of the OH-6A program in September 1981. The 
group agreed that the Army should sustain the OH-6A as a 
first-line aircraft through the 1990s. In addition, it recom¬ 
mended that the service standardize all OII-6A helicopters 
and give them first-line capabilities comparable to the 
OH-58, which fills the Army's requirement for an obser¬ 
vation helicopter. 

In April 1982, responding to these recommendations, 
the deputy commander of the Troop Support and Aviation 
Readiness Command directed initiation of a program to 
use commercial repair parts on the OH-6A. This effort was 
to serve the dual function of modernizing the helicopter, 
while at the same time addressing the growing need for 
spare parts and providing a hot production base for surge 
requirements. The thrust of the commercialization effort at 
its inception was to replace Army-peculiar parts on the 
OI1-6A with like parts available from the commercial 
equivalent. The latter had to be form, fit, and functionally 
interchangeable; offer quantifiable reliability, availability, 
or maintainability improvements; or be necessary in order 
to provide first-line capabilities. 
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facturer involved. In the case ol the OH-6A, the Army 
proceeded as follows; 

Working with class II engineering change proposals, 
spares managers first identified and then stocked in the 
Army spares program those commercial parts that are 
form, fit, and functionally interchangeable with military- 
peculiar spares. A class II engineering change involves ei¬ 
ther a change in documentation only—a correction of er¬ 
rors, for example, or the addition of clarifying notes—or a 
change in hardware—substituting an alternate material, for 
instance—which does not affect any factor listed in the 
definition of a class I change, 

Using class 1 or class II changes, as appropriate, pro¬ 
gram personnel next identified and provisioned those parts 
that while not form, fit, and functionally interchangeable 
in their own right, would offer an increase in reliability, 
availability, or maintainability if replaced by otic or two 
other parts. A class l engineering change affects one of the 
following: 

• The functional or allocated configuration identifica¬ 
tion of an item. 

• The product configuration identification (excluding 
referenced drawings) as contractually specified (or as ap¬ 
plied to government activities). 

• Any of a host of technical requirements that are 
contractually specified. 

In carrying out the third step, Army managers consulted 
class I engineering changes again in order to identify and 
provision those parts that while not form, fit, and function¬ 
ally interchangeable, did offer an increase in readiness be¬ 
cause of their greater reliability and availability as a com¬ 
mercial spare. 

Finally, commercialization program personnel main¬ 
tained strict configuration control, documenting all 
changes made and the rationale for them. This process was 
vital to ensure that drawings were correctly annotated con¬ 
cerning part applicability to specific equipment end items. 

Throughout the identification and provisioning process 
for the OH-6A, the configuration manager worked through 
the engineering change review board to assure configura¬ 
tion control. Composed of contractor and Army plant rep¬ 
resentative office personnel, the board had authority to ap¬ 
prove engineering orders, classify engineering change 
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Commetciaiization look military-peculiar parts out ol tito Army’s 
0H-6A and put commercial parts in while controlling the hoiicop- 


tion control hoard. Approval at the appropriate level 
started the How of documentation—drawing changes, revi¬ 
sion of manuals, modilicatioti work orders, and provi¬ 
sioning data—necessary to implement the change. 


let's configuration. The result: its readiness increased horn 52 per 
cent in April 1982 io 73 percent in March 1984. 
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there. To that end, the Army provided to conn actors a de¬ 
mand history and projected consumption rate for the com¬ 
mercial parts incorporated. The commercialization con¬ 
cept, as currently being implemented, calls for such 







could no longer get the indicator it had been using, the 
service substituted the commercial version and soon found 
that replacement factors used in the supply data base were 
too high. Because of the poor reliability of the original in¬ 
dicator and the superior performance of the new instru¬ 
ment, the Army no longer needed the volume of replace¬ 
ments previously required. 

The contractor secures several advantages from knowing 
the Army’s projected demand for an incorporated commer¬ 
cial part. Visibility of Army spares requirements several 
years in advance is one. It allows a manufacturer to better 
program his raw materiel buys and his actual spares pro¬ 
duction. If he believes that the incorporated part will im¬ 
prove reliability, availability, or maintainability and thus 
reduce the quantity needed, he can reduce his production 
run accordingly. By combining the Army’s factored re¬ 
quirements with his own projected commercial orders, the 
contractor can buy raw materials in larger, more economic 
lots, thereby reducing costs. He is also belter able to plan 
the flow of work and the workload at his production facili¬ 
ties and thus achieve additional economies. The bottom 
line is a potential for lower per-spurc costs to the Army. 
Following the switch from military to commercial main ro- 


ol OH-6A spares under the commercialization 
program 
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List 1 

Existing commercial part 

276 

List 2 

Class II engineering change 
proposal candidate 

42 

List 3 

Class 1 engineering change 
proposal candidate 

7 

List 4 

Unique OH-6A part 

40 
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List 1 

Existing commercial part 

66 

List 2 

Class II engineering change 
proposal candidate 

76 

List 3 

Class 1 engineering change 
proposal candidate 

113 

List 4 

V 

Unique OH-6A part 
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method allows the government to place delivery orders 
with the contractor through a basic ordering agreement at 
the firm-fixed price in the price list, less a negotiated gov¬ 
ernment discount. Using the same list and pricing arrange¬ 
ment, procurement personnel can also place purchase or¬ 
ders directly. The second option is to work with a 
negotiated price list for those commercial spares incorpo¬ 
rated into the aircraft. The government can order from that 
list either through basic ordering agreements or straight 
purchase orders that are stand-alone, firm-fixed price 
contracts. 

liven the most rigorous application of the above proce¬ 
dures will not eliminate all military-peculiar spares. Some 
parts will simply not have a commercial equivalent or sub¬ 
stitute. To be sure, the number of truly military-peculiar 
spares is likely to be very small—the Army has identified 
only 83 on the OH-6A to date. Nonetheless, these items 
arc necessary in order to fully sustain the overall system. 

Under the commercialization concept, the federal gov¬ 
ernment asks the contractor to support these requirements 
in the same way that he supports the other military and 
commercial spares requirements. To this end, the services 
furnish the same data on military-peculiar parts as they do 























nel had to rebuild this component in order to replace it, a 
time-consuming and tedious task. 

Of 9,000 OH-6A parts numbers reviewed under the aus¬ 
pices of the commercialization program, the Army deter¬ 
mined that 5,500 were common already, ft considered the 
remainder as candidates for commercialization and, to 
date, has analyzed 679 parts (see Figure 2). Readiness of 
the OH-6A, as measured by the Army, increased from 52 
percent in April 1982 to 73 percent in March 1984 (sec 
Figure 3). 

The results from this unique process of providing spares 
support arc clearly impressive. Commercialization has 
proven a cost-effective approach to improving readiness, ft 
is an innovative concept that has breathed life and energy 
into the support structure for a fleet of aging helicopters no 
longer being produced. Moreover, the process has broad 
implications for other military systems with similar com¬ 
mercial counterparts. DM J 
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the commercial spares price list. 

Since the inception of (he commercialization program, 
the Army has steadily increased its spates shipments from 
original equipment manufacturers (sec Figure I), The serv¬ 
ice has expanded the role of commercial catalog pricing in 
its procurement efforts and has loaded cost and lead time 
data from the catalog into its provisioning master record 
for use in supply studies. Support rendered to the depot as 
a result of the OH-6A commercialization effort has ef¬ 
fected a remarkable recovery in the facility’s ability to 
service crash-damaged helicopters and those in need of 
maintenance. 

Benefits from the OH-6A commercialization arc many; 
they include: 

• A cost-effective, time-saving switch to the Hughes 
commercial boom fairing section. The commercial boom 
needs only very slight modification for use on the OH-6A, 
costs less than $10,000, and requires just 100 man-hours 
to install from crate (o aircraft. Previously, the depot was 
spending approximately $10,000 in parts and 400 man- 
hours to build the boom picce-by-piccc. Use of the Hughes 
boom thus saves up to 6 months in downtime, a major 










By AMIEL T. SHARON 


A training concept known as instructional systems development is helping 
Navy shipyard workers acquire skills that keep pace with the expanding 
technical demands of present-day ship repair and overhaul. 


E mploying some 70,000 civilian workers in cighi geo¬ 
graphically dispersed shipyards, the Navy is the na¬ 
tion’s single largest employer of skilled tradesmen. In 1'aet, 
the magnitude of the enterprise would qualify naval ship¬ 
yards for a place among magazine’s 25 largest 

American companies. The service therefore has a substan¬ 
tial stake in maintaining an effective apprentice training 
program. When a recent evaluation pointed to shortcom¬ 
ings in that program, Navy officials adopted an instruc¬ 
tional systems development approach to revamp apprentice 
training. 

In 1981, the Navy completed it survey which revealed a 
number of problems in the way the service was selecting 
and training its shipyard apprentices. For one thing, the 
civil-service selection process was enrolling an unaccep¬ 
table number of applicants who, unable to cope with the 
attendant academic demands, had to be terminated from 
the apprentice program. 

Moreover, the survey found that workers were per¬ 
forming some critical shipwork tasks incorrectly, resulting 
in costly rework and disruptions to overhaul and repair 
schedules. In one instance, improper welding of an aircraft 
carrier’s boiler tubes necessitated rework costing $20 mil¬ 
lion and set back the overhaul schedule by four months. 


example, showed ship hull plates being riveted, even 
though welding had replaced riveting years earlier. 

In addition, the Navy was spending more than $100 mil¬ 
lion annually to train shipyard workers yet had no system¬ 
atic measure of training effectiveness. Nor were shipyards 
systematically exchanging expertise, and as a result, train¬ 
ing for similar jobs differed from one shipyard to another. 
Finally, the survey revealed that shipyards were doing 
very little testing of practical skills and had developed no 
objective standards against which to evaluate on-the-job 
training. 

The introduction of modern technology has significantly 
changed ship repair and overhaul. But craftsmanship—the 
ability to apply knowledge, tools, and materials to do a job 
correctly the first lime—remains a key element in the in¬ 
dustry. And the prerequisite to craftsmanship is proper 
training. 

Beyond the problems highlighted by the 1981 survey, 
several recent developments in the ship repair industry un¬ 
derscore the importance of shipyard training. For instance, 
many individuals who have worked at the naval shipyards 
since World War II are retiring, leaving the facilities with 
a considerable number of relatively young, inexperienced 
employees. And the growing sophistication and complex- 





systems, replacing nuclear reactor components on subma¬ 
rines, and fabricating ship components as small as a bolt 
and as large as a propeller. 

Each job a craftsman performs is unique. Because many 
ship-maintenance skills are specialized and not available 
outside the shipyard, most workers must be trained from 
the bottom up within the yard. Generally, candidates must 
complete a four-year apprenticeship in order to acquire the 
skill and ingenuity needed for mastery of a single shipyard 
trade. 

Apprenticeship training 

An apprenticeship is a formal program of instruction set 
up to develop highly skilled workers, called journeymen, 
in a trade or craft. The Navy’s program consists of both 
classroom and on-thc-joh instruction. The classroom cur¬ 
riculum includes subjects such as mathematics, science, 
English, and blueprint reading; it is similar for apprentices 
in all trades. Apprentices also receive classroom instruc¬ 
tion in trade theory, which embraces principles and prac¬ 
tices specific to a given craft. Experienced journeymen 
conduct the on-the-job training and help apprentices learn 
the practical tasks and duties of the trade. 

Currently, more than 7,000 apprentices in some 50 dif¬ 
ferent trades are receiving instruction at Navy shipyards. 
Trades they arc learning include boilermaker, electrician, 
electronics mechanic, inside machinist, marine machinist, 
pipefitter, rigger, sheet metal mechanic, shipfilter, and 
welder. 

Selection of qualified applicants for apprentice training 
is at least as important as the training itself. Trainees must 
possess certain aptitudes and ahilities in order to henefit 
from instruction. Therefore, to improve the process for 
hiring apprentices, the Office of Personnel Management 
and the Department of the Navy jointly developed and val¬ 
idated a job-related selection examination. 

In 1982, during the initial phase of the project, job ana¬ 
lysts sufveyed more than 4,900 skilled blue-collar civilian 
workers in 22 trades and crafts. They collected informa¬ 
tion about the importance and frequency of job duties and 
tasks, the use of tools and equipment, and various job- 
related factors. Using these data, a team of psychologists, 
working with a panel of subject-matter experts, identified 
14 knowledecs. skills a cl abilities that are necessary for 



Theresa Herring of Norfolk Naval Shipyard's Ropairablos 
Rework Center solders an electrical connection on a radar system. 


pretested the battery on several thousand applicants at the 
Norfolk Naval Shipyard in April 1983. flic results indi¬ 
cated that the lest battery was a reliable instrument for dis¬ 
tinguishing between good and had prospects, and the eight 
Navy shipyards adopted the new examination in spring 
1984. Analysts will track all apprentices hired under the 
new examination until 1987 to determine the examina¬ 
tion’s criterion-related validity, Evidence of that validity 
will take the form of correlations between selection-test 
scores and course grades, performance test scores, super¬ 
visory ratings, and attrition rates. 

Selecting qualified apprentice applicants is the first step 
in the long process of turning inexperienced individuals 
into master craftsmen. 'Hie next step is teaching appren¬ 
tices the skills of a trade. 


program employs a training concept known as instructional 
systems development, a systematic method of designing, 
developing, and evaluating training that produces the 
needed skills at least cost. 

In the past, techniques used to develop training pro¬ 
grams have often reflected the whim and intuition of the 
developer and tiave not always ensured that the training 
would impart the required job knowledge and skills. In¬ 
structional systems development evolved from the 
mid-l95t)s conviction that a systems analysis approach 
could simplify and make more objective the complex task 
of developing effective programs of instruction. It eventu¬ 
ally became a way to determine what trainees need to learn 
and to ensure they actually learn it. 

In the wake of widcspiead agreement among training 
professionals that instructional systems development repre¬ 
sents a good blueprint for analyzing, designing, and man¬ 
aging instruction, the military services and private mdustiy 
have adopted the approach. The skilled-trades training pro¬ 
gram undertaken hy the Naval Sea Systems Command, for 
instance, is patterned after a live-phase instructional sys¬ 
tems development model: 

Analysis. Program designers begin by gathering infor¬ 
mation about the characteristics of the learners and the ma¬ 
terial to he learned. Through task analysis they identify 
anti then prepare learning objectives for each critical job 
task. 

Design. During this phase, die program staff develops 
tests to measure the instructional objectives, selects in¬ 
structional media, and sequences instructional events in 
the order the student will encounter them. 

Development. Program personnel prepare instructional 
materials intended to meet the learning objectives. 

Implementation. The staff specifics procedures to be 
used in scheduling, delivering, and monitoring instruction. 
Instructors and program managers receive essential train¬ 
ing at this lime. 

Evaluation. Using tests, questionnaires, and other de¬ 
vices, analysts assess student learning and measure and 
maintain the program’s efficacy and quality. 

Task analysis 

Determining what tasks shipyard workers must be 
trained to perform was the first step in bringing instruc- 



injuries, me relevance 01 apprenticesiup training, anu me 
physical effort required for the job. The results of the anal¬ 
ysis enabled instructional designers to identify the critical 
tasks—those that must be done right the first time—for 
each trade. Figure 2 presents a portion of the results from 
the task analysis for the pipefitter trade. Such data helped 
designers prepare the end product—a list of critical tasks 
that will be taught to the students. 

By definition, a critical job task is one that is time- 
consuming, is performed by a substantial number of work¬ 
ers, and has serious consequences if not done correctly the 
first time. For example, analyzing a chrome-plating solu¬ 
tion is a critical task for an clectroplater, and fitting a 
body-bound bolt is critical for a marine machinist. Simi¬ 
larly. the tasks a shipwright performs in docking a subma¬ 
rine arc critical. 

Once designers have identified critical tasks, they must 
specify the instructional setting for each one. Some activi¬ 
ties are best mastered on the job, while others are more ef¬ 
ficiently learned in the classroom. Learning the geometry 
necessary to calculate the shape of three-dimensional ob¬ 
jects is best done in the classroom; learning lo operate the 
machine that fabricates metal in three-dimensional shapes 
is best accomplished on the shop floor. 

Instructional designers can even eliminate some critical 
tasks from the curriculum altogether. Such tasks include 
those that arc performed in many steps which, unless per¬ 
formed fairly often, are easily forgotten. Job-performance 
aids, such as decals attached to equipment or flowcharts 
which tell the worker what to do during each step of the 
procedure, can sometimes replace formalized training for 
these tasks. 

To facilitate the shipyards’ use of instructional systems 
development, education specialists guide and assist 
subject-matter experts at the yard in applying instructional 
technology to training development and design. Presently, 
each shipyard has at least one education specialist who 
works closely with two or more trade experts. In 1982, the 
Navy centralized its management and control of instruction 
in order to ensure that all shipyards provide uniform, cost- 
effective job training. Full-scale implementation of in¬ 
structional systems development at the shipyards began in 
1983. 

Shipyards now no longer develop their own training 


abilities required tor SKittea trades 
In a shipyard 


Verba/ 

abilities 


•;Walhemal/cal 

ibllHIes 



Understand the meanings of 
Individual words 

Read and understand sentences 
and paragraphs 
Follow written directions 
Follow verba) Instructions 
Remember details over a short 
period of lime 

Quickly and accurately do 
arithmetic 

Compute or work with f/actions 
and decimals 

Structure or solve arithmetic 
word problems 
Know basic algebra 
Obtain information from a 
table of numbers quickly and 
accurately 


Inspect objects to detect slight 
differences 

Visualize a 2-dimensional form, 
having seen only the parts that 
make it up 

Visualize a 3-dimensionai object, 
having seen only a picture or 
drawing 

Have good eye-hand coordination 


worker, insulator, machinist (inside), machinist (outside), 
ordnance equipment mechanic, painter, pipefitter, rigger, 
sheet metal mechanic, shipfittcr, shipwright, and welder. 
The packages consist of modules so that shipyards can eas¬ 
ily adapt the training to differences in their respective 
workloads and facilities. For example, some yards special¬ 
ize in submarine overhaul, others in surface craft. 

Training packages are the major products of the instruc¬ 
tional systems development process. They contain all the 
information and materials trainers and instructors need to 
tcacli shipyard workers a skilled trade. Included are stu¬ 
dent and instructor manuals and workbooks, mock-ups, 
and videotapes. Self-contained units of instruction that 
make lip the packages allow the use of as many modules 




of the training modernization program. Savings will result 
from the reduced number of hours apprentices and in¬ 
structors must spend in the classroom and from the re¬ 
duced time instructors will have to devote to course prepa¬ 
ration. F,ven greater savings may be realized through the 
decreased need for rework. A lack of adequate measures 
of the costs associated with rework makes it difficult to es¬ 
timate those savings; however, efforts are under way to 
make rework more visible so that the service can estimate 
cost savings in the future. 

The collective mission of Navy shipyards is to serve the 
fleet by overhauling and repairing ships. Their fundamen¬ 
tal objective is to complete all work on schedule, at a rea¬ 
sonable cost, and with quality workmanship. That work is 
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must be able to trim metal to within one ten-thousandth of 
an inch, and they must be able to join metals hy welds in 
which even the most powerful X-rays can find no flaws. 
Clearly, the technical demands of ship overhaul and repair 
have increased dramatically over the last decade. The 
Navy is therefore developing the special skills needed by 
its shipyard craftsmen through a program of instruction de¬ 
signed to keep pace with changing technology. DJV|J 


AMIEL T. SHARON is a personnel research psycholo¬ 
gist with the Naval Sea Systems Command, Washington , 
D.C. He previously worked as a psychologist with the 
U.S. Office of Personnel Management and as a program 
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By ORRIN G. HATCH 


Biennial defense budgets will probably improve 
efficiency and effectiveness, but they will not necessarily mean an end 
to micromanagement or to instability in program funding. 




T he 1986 Defense Authorization bill contains n provi¬ 
sion, sponsored by Georgia’s Senator Sam Nunn, 
placing tlie Pentagon’s authorization legislation on a bien¬ 
nial basis in fiscal year 1988. * If that amendment becomes 
law, what effect is it likely to have? Just how eagerly 
should supporters anticipate its passage? A review of the 
congressional budgeting process, in theory as well as prac¬ 
tice, suggests grounds for cautious optimism, but enact¬ 
ment will probably not prove cause for general rejoicing. 

Ten years of experience with another major reform, the 
Congressional Budget Act, should alert even the most ar¬ 
dent biennial hudget advocate not to expect too much from 
a simple procedural change. Champions of that act billed it 
as a way to create order out of fiscal chaos on Capitol 
Hill, but we still suffer from a lack of fiscal discipline, 
late spending bills, and $200 billion deficits. Two-year 
budgets for the Defense Department will not solve nil of 
the problems associated with the current annual cycle. 

From DoD’s perspective, the annual budgeting process 
requires an unreasonably large commitment of manpower 
to deal with budget, authorization, and appropriations 
committees in two houses of Congress. The department’s 
staff now completes its work on the conference report of 


the Defense Appropriation Bill (or a continuing resolution) 
in December and immediately begins preparing to testily 
before the budget committees in February on the next 
year’s budget. A two-year cycle for any or all of the 
budget, authorizing or appropriating phases, would reduce 
some of this burden. 

The advantages of a two-year budget process vary de¬ 
pending upon the perspective of the observer, but among 
those most frequently mentioned are added stability mi 
spending programs and improved oversight by Congress. 
The two-year budget might also eliminate the tendency to 
produce defense policy with a short-term focus. Now, 
broader policy issues receive insufficient attention as Con¬ 
gress concentrates instead on specific line-item account 
levels for the next fiscal year. 

In addition, the biennial budget might help put an end U» 
some of the duplication that results from annual authoriza¬ 
tion ami appropriation bills. The House and Senate Armed 
Services Committees devote much effort to the approval of 
specific numbers of weapons each year, preceding the ac¬ 
tions of the appropriations committees in the legislative 
process by only a few weeks. Surely a multiyear approval 
of procurement programs would spare lime and effort, al¬ 
lowing the armed services committees to consider larger 
issues of general defense policy. Many in Congress agree 







The rationale for annual budgets 

Periodic reauthoriz.ation lor defense and certain other 
nondefense programs was fairly common before World 
War II. But the massive scale of the war effort forced 
Congress to employ permanent authorizations, and annual 
authorizations did not become fashionable again until the 
1950s. 

The late 1950s and early 1960s were a period of transi¬ 
tion for the authorization and appropriation process. A ma¬ 
jor issue at the lime was the creation of two separate air 
defense networks tn the continental United States by die 
Army and the Air Force. Duplication in the construction of 
radar, storage, command, control, and launch facilities be¬ 
came the turning point in the development of annual au¬ 
thorizations. Senator Richard Russell, then the senior 
member of the Senate from Georgia, proposed requiring 
annual authorization of certain weapon systems in order to 
avoid such waste, and diis measure eventually developed 
into a widespread requirement for annual authorization of 
appropriations in the budget process. 

Members of Congress maintain that annual authoriza¬ 
tions arc an effort to exercise better oversight of executive 
agencies, and many members will admit that they feel a 
need to participate more fully in the •»npropria(ions proc¬ 
ess. Nevertheless, such explanations fail to account for the 
liming of these control initiatives as they have developed 
over the years. The overall size of the defense budget rela¬ 
tive to the perceived need in peacetime was perhaps one 
factor that encouraged additional attention to program 
detail. 

Moreover, to say that memhers of Congress want better 
oversight of executive agencies docs not by itself explain 
their ability to launch additional control initiatives. The 
ability of Congress to pursue more aggressively its over¬ 
sight responsibilities has perhaps more to do with the 
availability of additional resources. Specifically, the 
growth in the size of congressional staff has been a major 
factor in allowing committees, as well as individual mem¬ 
bers, to delve more deeply into issues, mechanics, and 
personnel in the Defense Department and in other 
executive-branch agencies too. 

o-......... 'id 1983, total congressional staff (in- 


poi tunnies to hoitl hearings anti write legislation on an an¬ 
nual basis, among other activities. 

Despite the apparent advantages of biennial budgeting, 
the mere formality of reforming congressional procedures 
will not necessarily guarantee greater funding stability or 
more attention to major policy issues. Nor docs it mean 
that Congress will avoid the intensive oversight of defense 
programs so often perceived by DoD officials as 
micromanagement. Ideally, statesmanlike leadership 
would serve to counteract pressures on members to 
micromanage, and, ideally, committees would settle their 
tut i Baltics in a manner designed to produce good defense 
policy. But a biennial budget process itself would do little 
to alter existing incentives to get involved in program 
detail. 

Assume for the moment (hat biennial authorization bills 
were standard procedure for defense programs. Several al¬ 
ternatives are available to those who would continue to 
dictate program detail. One obvious technique is the use of 
legislative language on appropriation bills. While technic¬ 
ally this is an improper procedure under cither House or 
Senate rules, it commonly occurs on almost every money 
hill. Fvcn under the current annual authorization process, 
it is sometimes members of authorizing committees them¬ 
selves who take advantage of appropriations bills to write 
additional legislation. Committees reporting two-year au¬ 
thorization bills could also write voluminous bills or re¬ 
ports that lie down specifics, two other options for becom¬ 
ing involved in detailed program management. 

Micromanagement 

As long as the incentive exists to specify detail, two- 
year authorizations would eventually disappoint their ad¬ 
vocates, especially when a major advantage expected from 
the change is additional management flexibility. Ironic¬ 
ally, supporters of biennia) authorizations cite greater flex¬ 
ibility in reprogramming funds between activities as a par¬ 
tial solution to the problem of a changing defense 
environment over a longer authorization period. Yet Con¬ 
gress approved a two-year authorization experiment for the 
Nuclear Regulatory Commission only after reducing the 
limit on reprogramming of funds within the commission 
without committee approval. It did so in order to permit 
more congressional control. 


euuuuy. 

The prospect of being locked into specific spending lev¬ 
els for two ycurs worries some DoD officials because Con¬ 
gress might decide to freeze the defense budget at the pre¬ 
vious year's levels. But the real question is Congress's 
mood this year relative to next. It might easily vote in fis¬ 
cal year 1987 to reduce appiopriations levels in order to 
freeze outlays, an outcome that could make a two-year 
freeze in appropriations this year look attractive. 

Biennial appropriations 

Advocates of a two-year appropriation bill recognize 
that economic and political developments can alter priori¬ 
ties during the two-year period. However, they sec the 
added funding stability countering those disadvantages, es¬ 
pecially in view of the availability of supplemental appio- 
priations to meet unforeseen contingencies. But my own 
observations lead me to believe that Congress would em¬ 
ploy the ".supplemental weapon” to destabilize program 
funding. For instance, legislators might choose to withhold 
certain funds in a regular appropriation bill in order to 
maintain additional leverage over specific DoD activities. 

In reality, withholding funds in a regular appropriation 
bill is a more extreme measure than those traditionally 
used by the appropriations committees. More commonly, 
the committees simply add to appropriations bills legisla¬ 
tive language limiting the use of these funds for certain 
purposes. Such language has a long history in both House 
and Senate money bills. Perhaps the best known limita¬ 
tion, found in many appropriation bills, is a provision 
which limits the use of federal funds for abortions. Con¬ 
gress might well employ such language more often in 
ways that would reduce the management flexibility sought 
by biennial budget advocates. 

Legislators who wish to restrict DoD’s activities can 
also include “tie-down” language in appropriations com¬ 
mittee reports; such clauses clarify the committee’s views 
or further instruct the executive branch on some issues. Of 
course, instructions of this nature, which involve report 
language rather than bill language, arc binding only inso¬ 
far as executive branch officials are unwilling to challenge 
the committees hy ignoring the language. But the decision 
to ignore a committee’s expressed wishes is a risky one for 
any official to make. 


a udsing inone ior me sysiem wiu passage oy uoin mouses 
of a concurrent resolution approving the basing plan. 

Perhaps the most frequent complaint about appropriation 
bills is the uncertainty associated with the lateness of their 
enactment, which often comes only after the beginning of 
the fiscal year and sometimes never. The continuing reso¬ 
lutions that replace late money hills shed little light on the 
final level of funding because these resolutions usually 
fund programs at last year’s levels. While a biennial cycle 
might eliminate some uncertainty, delays would still de¬ 
velop. Why? Quite simply, they afford competing factions 
in the House or Senate the opportunity to hold bills hos¬ 
tage in an effort to pressure their opponents. Two years of 
funding in one bill might even raise the stakes and offer 
more incentive to play legislative “chicken” than currently 
exists. 

A possible scenario 

Despite these potential shortcomings, the advantages of 
a biennial budget outweigh the disadvantages. A biennial 
cycle would allow DoD and the Congress to devote more 
resources to review of longer-term policy issues and would 
thus make expenditure of taxpayers’ defense dollars more 
efficient. In addition. Congress would be able to intensify 
its focus on major issues and would be hetter able to give 
general guidance under this system; the end result might 
well be a more effective defense for the nation. 

While prospects for a complete shift to biennial budgets 
(appropriations as well as authorizations) may be dim, 
Congress might consider applying the concept in a more 
limited manner. For example, recognizing that some pro¬ 
grams require more attention than others, legislators might 
retain annual budget authorizations only for such pro¬ 
grams. Even now, despite the annual authorization and ap¬ 
propriation process, congressional committees do not scru¬ 
tinize each item every year. Thus, as a first step, Congress 
and the defense community should seek to extend u two- 
year budget cycle to less controversial programs. This 
small, though important, procedural change would allow 
allocation of DoD resources away from oversight-related 
duties to more productive functional areas. DMJ 


ORRIN G. HATCH, Republican of Utah, has been a 
member of ihe U.S. Senate since 1976. He chairs the La- 


I he detailed commitments ol their predecessors. 

The rationale for annual budgets 

Periodic renuthorization for defense and certain other 
nondefense programs was fairly common before World 
War II. But the massive scale of the war effort forced 
Congress to employ permanent authorizations, and annual 
authorizations did not become fashionable again until the 
1950s. 

The late 1950s and early 1960s were a period of transi- 
tion for the authorization and appropriation process. A ma¬ 
jor issue at the time was the creation of two separate air 
defense networks in the continental United States hy the 
Army and the Air l-'orce. Duplication in the construction of 
radar, storage, command, control, and launch facilities be¬ 
came the turning point in the development of annual au¬ 
thorizations. Senator Richard Russell, then the senior 
member of the Senate from Georgia, proposed requiring 
annual authorization of certain weapon systems in order to 
avoid such waste, and this measure eventually developed 
into a widespread requirement for annual authorization of 
appropriations in the budget process. 

Members of Congress maintain that annual authoriza¬ 
tions arc an effort to exercise better oversight of executive 
agencies, and many members will admit that they feci a 
need to participate more fully in the -mpropriations proc¬ 
ess. Nevertheless, such explanations fail to account for the 
timing of these control initiatives as they have developed 
over the years. The overall size of the defense budget rela¬ 
tive to the perceived need in peacetime was perhaps one 
factor that encouraged additional attention to program 
detail. 

Moreover, to say that members of Congress want better 
oversight of executive agencies does not by itself explain 
their ability to launch additional control initiatives. The 
ability of Congress to pursue more aggressively its over¬ 
sight responsibilities has perhaps more to do with the 
availability of additional resources. Specifically, the 
growth in the siz.c of congressional staff has been a major 
factor in allowing committees, as well as individual mem¬ 
bers, to delve more deeply into issues, mechanics, and 
personnel in the Defense Department and in other 
executive-branch agencies too. 

Between 1947 and 1983, total congressional staff (in- 


portunmes to hold hearings and write legislation on an an¬ 
nual basis, among other activities. 

Despite the apparent advantages of biennial budgeting, 
the mere formality of reforming congressional procedures 
will not necessarily guarantee greater funding stability or 
more attention to major policy issues. Nor does it mean 
that Congress will avoid the intensive oversight of defense 
programs so often perceived by DoD officials as 
micromanagement. Ideally, statesmanlike leadership 
would serve to counteract pressures on members to 
micromanage, and, ideally, committees would settle their 
tiui.'battles in a manner designed to produce good defense 
policy. But a biennial budget process itself would do little 
to alter existing incentives to get involved in program 
detail. 

Assume for the moment that biennial authorization bills 
were standard procedure for defense programs. Several al¬ 
ternatives are available to those who would continue to 
dictate program detail. One obvious technique is the use of 
legislative language on appropriation bills. While technic¬ 
ally this is an improper procedure under either House or 
Senate rules, it commonly occurs on almost every money 
bill. Even under the current annual authorization process, 
it is sometimes members of authorizing committees them¬ 
selves who take advantage of appropriations bills to write 
additional legislation. Committees reporting two-year au¬ 
thorization bills could also write voluminous bills or re¬ 
ports that tie down specifics, two other options for becom¬ 
ing involved in detailed program management. 

Micromanagement 

As long as the incentive exists to specify detail, two- 
year authorizations would eventually disappoint their ad¬ 
vocates, especially when a major advantage expected from 
the change is additional management flexibility. Ironic¬ 
ally, supporters of biennial authorizations cite greater flex¬ 
ibility in reprogramming funds between activities as u par¬ 
tial solution to the problem of a changing defense 
environment over a longer authorization period. Yet Con¬ 
gress approved a two-year authorization experiment for the 
Nuclear Regulatory Commission only after reducing the 
limit on reprogramming of funds within the commission 
without committee approval. It did so in order to permit 
more congressional control. 



The prospect of being locked into specific spending Icv- 
Is for two years worries sonic DoD officials because Con- 
ress might decide to freeze the defense budget at the pie- 
iotts year's levels. LJttt the real question is Congress’s 
lood this year relative to next. It might easily vote in fis- 
al year 1987 to reduce appropriations levels in order to 
reeze outlays, an outcome that could make a two-year 
ree/e in appropriations this year look attractive. 

biennial appropriations 

Advocates of a two-year appropriation bill recognize 
hat economic and political developments can alter priori- 
ies during the two-year period. However, they sec the 
tided funding stability countering those disadvantages, cs- 
>ecial!y in view of the availability of supplemental appro- 
iriations to meet unforeseen contingencies. But my uwn 
ibservations lead me to believe that Congress would cm- 
>loy the "supplemental weapon” to destabilize program 
untling. Por instance, legislators might choose to withhold 
•ertain funds in a regular appropriation bill in order to 
naintain additional leverage over specific DoD activities. 

In reality, withholding funds in a regular appropriation 
)ill is a more extreme measure than those traditionally 
ised by the appropriations committees. More commonly, 
he committees simply add to appropriations bills legisla¬ 
te language limiting the use of these funds for certain 
ntrposes. Such language lias a long history in both House 
ind Senate money bills. Perhaps the best known limita- 
ion, found in many appropriation bills, is a provision 
which limits the use of federal funds for abortions. Con¬ 
gress might well employ such language more often in 
ways that would reduce the management flexibility sought 
Dy biennial budget advocates. 

Legislators who wish to restrict DoD’s activities can 
ilso include “tie-down” language in appropriations com¬ 
mittee reports; such clauses clarify the committee's views 
or further instruct the executive branch on sonic issues. Of 
course, instructions of this nature, which involve report 
language rather than bill language, arc binding only inso¬ 
far as executive branch officials arc unwilling to challenge 
the committees by ignoring the language. But the decision 
to ignore a committee's expressed wishes is a risky one for 
any official to make. 


of a concurrent resolution approving the basing plan. 

Perhaps the most frequent complaint about appropriation 
bills is the uncertainty associated with the lateness of their 
enactment, which often comes only after the beginning ot 
the fiscal year and sometimes never. The continuing reso¬ 
lutions that replace late money bills shed little light on the 
final level of funding because these resolutions usually 
fund programs at last year’s levels. While a biennial cycle 
might eliminate some uncertainty, delays would still de¬ 
velop. Why? Quite simply, they afford competing factions 
in the House or Senate the opportunity to hold bills hos¬ 
tage in an effort to pressure their opponents. Two years of 
funding in one bill might even raise the stakes and offer 
more incentive to play legislative "chicken” than currently 
exists. 

A possible scenario 

Despite these potential shortcomings, the advantages of 
a biennial budget outweigh the disadvantages. A biennial 
cycle would allow DoD and the Congress to devote more 
resources to review of longer-term policy issues and would 
thus make expenditure of taxpayers’ defense dollars more 
efficient. In addition, Congress would be able to intensify 
its focus on major issues and would lie better able to give 
general guidance under this system; the end result might 
well be a more effective defense for the nation. 

While prospects for a complete shift to biennial budgets 
{appropriations as well as authorizations! may be dim, 
Congress might consider applying the concept in a more 
limited manner. For example, recognizing that some pro¬ 
grams require more attention than others, legislators might 
retain annual budget authorizations only for such pro¬ 
grams. Even now, despite the annual authorization and ap¬ 
propriation process, congressional committees do not scru¬ 
tinize each item every year. Thus, as a first stop. Congress 
and the defense community should seek to extend a two- 
year budget cycle to less controversial programs. This 
small, though important, procedural change would allow 
allocation of DoD resources away from oversight-related 
duties to more productive functional areas. DMJ 
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When you take the witness stand 

By STEPHEN A. KLATSKY 

Mr. Klatsky is the senior civilian personnel labor law counselor 
at the Army Materiel Command, Alexandria, VA. 


As litigation in the civilian-personnel arena 
proliferates, it is increasingly likely that as a 
federal manager, you will be called on to 
testify at administrative or judicial proceed¬ 
ings. cither as a nonparty witness or as a 
principal in a case. Regardless of the type 
of hearing or one's interest in it, a prospec¬ 
tive witness should follow several general 
guidelines in order to enhance credibility 
and improve performance on the stand. 

Preparation should begin as early as pos¬ 
sible. You and the agency's advocate or 
counsel should compaie notes and formu¬ 
late a strategy for intelligibly and convinc¬ 
ingly presenting your testimony. Ask the ad¬ 
vocate to outline the procedural sequence 
in which the hearing will unfold, the key is¬ 
sues it will address, and the reason you 
have been called as a witness. 

Play an active role. Don’t be atraid to 
make suggestions to the agency advocate 
or to convey your concern about a padicular 
point of contention or question. Tell the ad¬ 
vocate all you know about tho case. This 
will facilitate development of a complete 
and effective line of questioning. 

To alleviate some ol the nervousness and 
anxiety that naturally preccdo an appear¬ 
ance on the witness stand, visit the room or 
setting in which the hearing will occur. Quite 
often, it is neither as formal nor as intimidat¬ 
ing as you expected. It such a preview is 
not possible, ask the agency advocate to 
describe the setting for you. Genoraily, 
witnesses who are familiar with (he venue 
are calmer and tend to provide clearer, 
more Incisive testimony. 

Be prepared for cross examination. The 


demoanor on the stand aro often as impor¬ 
tant as the substanco of the testimony. In 
casos involving conflicting testimony, credi¬ 
bility and respectability can spell the differ¬ 
ence. Look clean, neat, and professional. 
Leave your loud sport coat and flashy jew¬ 
elry at home. 

Your attitude should be as serious as 
your appearance. Don't attempt to be hu¬ 
morous or sarcastic. When the adversary's 
representative badgers you or disparages 
your testimony, resist the temptation to 
spar; do not becomo angry or indignant. At¬ 
tempts to confuse and discredit a witness 
are standard tactics that the judge or hear¬ 
ing official will appropriately discount or 
disregard. 

Make sure you fully understand a ques¬ 
tion before answering. It necessary, have it 
repeated or reworded. Give complete, yet 
concise responses, and do not volunteer 
more information than the question calls for. 
It's all right to estimato when responding, 
but mako it known that your answer Is just 
that—an approximation. Do not object to a 
question or ask whether you must answer. 
Your counsel will know when to intervene. 

If you make an error or slip of the tongue, 
correct 01 clarify it immediately. And don’t 
be reluctant to admit honestly that you don't 
know or don't remember something. 

Although it is a good idea to gather your 
thoughts lor responses In advance, do not 
memorize ‘'canned" answers (o expected 
questions. Not only is a momentary mental 
blank in such Instances embarrassing, It 
can also undeimine your credibility. 

On occasion ou may have to furnish an 


If the substance oi your testimony is ab¬ 
struse, unwieldy, or otherwise too difficult to 
convey in words alone, do not hesitate to 
use charts, graphs, or other visual aids. 
Don't be reluctant to broach the possibility 
of doing so with Ihe agency advocate. 

DoD officials are sometimes asked to ap¬ 
pear as export witnesses to provide techni¬ 
cal or sciontitic information. A product- 
assurance spociaiist may be called on to 
explain why a contractor's product does not 
meet specifications, for example, or an en¬ 
gineer may bo asked to testify about a de¬ 
sign error that has caused production de¬ 
lays. It you are tapped to be an expert 
witness, be propared to substantiate your 
expertise in the subject area You may want 
to refresh your momory concerning the 
dates of your academic degrees, tho num¬ 
ber ol years you spent in jobs relevant to 
the subject, and the significance of and cir¬ 
cumstances under which you received 
awards or special recognition. Expoct your 
credentials and expertise to bo challenged 
during cross-examination. But again, do not 
become defensive or piqued. 

After a witness testifies, (he adjudicatory 
official frequently issues special instructions 
forbidding (he individual to discuss the case 
or tho information he or she presented. Vio¬ 
lation of this edict is a serious breach oi 
standards that could jeopardize the caso 
and, depending on the jurisdiction, could 
constitute a violation of law. Discussing tes¬ 
timony with or encouraging a scheduled 
witness to corroborato or contradict prior 
testimony Is a particularly serious breach. In 
fact, individuals have been removed from 
the federal service for doing so. 

As a tederal manager, you have a duty to 
cooperate with agency officials and investi¬ 
gators. Refusal to cooperate or tostify al an 
agency hearing can lead to disciplinary ac¬ 
tion. Individuals whose testimony Is needed 
for a judicial or federal administrative hear¬ 
ing can be subpoenaed, and failure to ap¬ 
pear can result In civil or administrative 
enalties. 







Dear Sir: 

Stephen A. Klatsky's article “How much 
timo tor union business?", which appeared 
in the Third Quarter 1985 issue of the De¬ 
fense Management Journaf, addresses a 
very sensitive and controversial federal 
labor-management issue: management's in¬ 
terest that an employee devote time to job 
duties versus the union's mtorest that em¬ 
ployees who represent it bo atfordod time to 
fulfill the union's representational responsi¬ 
bilities. In his column, Mr. Kiatsky raises a 
number of points that need further claritica- 
lion. 

The Federal Service Labor-Management 
Relations Statute grants employees the 
light to form a labor organi 2 ation to serve 
as their representative to management. A 
union which has been accorded exclusivo 
recognition assumes an affirmative obliga¬ 
tion to represent the employees of its bar¬ 
gaining unit in matters concerning the 
employees’ terms and conditions of employ¬ 
ment. To fulfill this obligation, unions gener¬ 
ally seek to securo an array of rosources, 
including entitlements to use official timo to 
petform representational functions. The 
statute itself grants unions only a few direct 
forms of support; among them aro access 
to certain data maintained by management, 
free payroll dues check off, and two discrele 
instances ot employee entitlement 10 official 
time. The union must oblaln other re¬ 
sources either internally within the union 
structure or from external sources— 
primarily from management—usually 
through collective bargaining or negoliation. 

Mr. Kiatsky’s article seems to suggest 
that an employee who Is a union official Is 
entitled to timo away from Iho job for repre¬ 
sentational duties. Actually, the statute con¬ 
fers entitlement to official time for only two 
activities: negotiation of a collective bar¬ 
gaining agreement and. as determined by 
the Federal Labor Relations Authority, par¬ 
ticipation in proceedings before that body. 
The union must obtain all other ■'entitle¬ 
ments'’ to official lime f om manaaoment 


It is beyond the scope of this analysis to 
delve into the intricacies and nuances of the 
collective bargaining process, but clearly 
the distinction between absolute versus ne¬ 
gotiated right to official fimo is a meaningful 
one; a negotiated right gives management 
much moro leverage in tho collective bar¬ 
gaining forum than the article might lead 
one to believe 

Mr Kiatsky also stales (hat the only re¬ 
striction on the use of ofticial time for col¬ 
lective bargaining is that the number of em- 
ployeos granted such time cannot exceed 
the number of union represenlalives at the 
activity. Actually, 5 USC 7131(a) estab¬ 
lishes that tho number of employees enti¬ 
tled to official time in order to represent the 
union in collective bargaining is limited to 
tho number of individuals that management 
places at its side of the bargaining table. 
Tho statute does not peg the number of em¬ 
ployees so entitled to the number of union 
representatives at the activity. 

Another assertion in the article is that 
case law "has resolved that union repre¬ 
sentatives may use official time to prepare 
financial reports that must be filed with the 
Department of Labor." in reality, the Federal 
Labor Relations Authority, in 2 FLRA No. 1. 
found that this activity Is one for which the 
union can propose at the bargaining table 
that it bo granted official time. In other 
words, union representatives have no inher¬ 
ent right to use official time in preparing fi¬ 
nancial or other reports required by the 
Department of Labor unless that right is se¬ 
cured through the collective bargaining 
process. 

The article goes on to discuss various ap¬ 
proaches for determining what constitutes a 
fair and equitable amount of otffcial lime lor 
employees serving as union representa¬ 
tives. Spocilically addressed are the rea¬ 
sonable time standard, the concept of a 
tlxed percentage of total available official 
time, and the specified lump-sum arrange¬ 
ment. The author then makes the following 
statements: 


tational purposes. 

• The collective bargaining agreement 
should set forth the authority for manage¬ 
ment to collect and maintain data concern¬ 
ing a union official's use of official timo. 

Actually, the first two assertions are not 
absolutes Both conditions may be negoti¬ 
ated—or noi addressed at all—at the option 
of tho parties at the bargaining table. Tho 
third, management's authority to collect and 
maintain records on official time usage, is 
not a proper subject for bargaining with the 
union (although procedural aspects and re¬ 
lated arrangements may very welt bo nego¬ 
tiated). The Office of Personnel Manage¬ 
ment. in FPM Loltor No. 7ll-t6l. requires 
management to keep such records. 

Citing case law, the article also indicates 
that a supervisor can prohibit union officials 
from performing representational duties 
(and requiro instead that they do their jobs) 
only when the employee's failure to perform 
his government duties will have a "serious 
negative" impact on the agency's mission. 
Again. I believe this may overstate tho mai¬ 
ler. As noted above, an employee's entitle¬ 
ment to ofticial time in order to porform rep¬ 
resentational duties tor the union generally 
proceeds trom what the parties agree to in 
negotiations. The terms ot that agreement 
may very well limit the times and circum¬ 
stances under which union representatives 
may use official time. 

Similarly, whila it is generally true, as Mr. 
Kiatsky points out, that an employee enioys 
reasonably broad protection from reprisal 
for using official time to serve as a union 
representative, the employee is not always 
and completely immune from correctivo or 
other forms of restraining action on the part 
of management. The key, again, lies in the 
procedures, limits, and controls that the par¬ 
ties have established in their colloctive bar¬ 
gaining agreement. If the employee falls to 
adhere to tho negotiated provisions, man¬ 
agement has tho right to initiate appropriate 
corrective measures. 

Solutions to official-time questions will not 


i-pate conclusion that "managers and union 
0 fficials need to recognize each other's le¬ 
gitimate concerns and approach negotia¬ 
tions in a spirit ol fairness, compromise, and 
prfiQmatism." 

JOHN D. GREEN 

Labor Relations Specialist 

Headquarters, Oefense Logistics 
Agency 


Mr. Klaisky replies: 

Mr. Green’s exception to soverai asser¬ 
tions i made in a recent column stem from 
our different perceptions of the sophistica¬ 
tion of post-Civil Service Reform Act federal 
labor unions. I beliove federal untons have 
evolved beyond the embryonic stage and 
are quite capable of protecting the en¬ 
hanced rights granted them by the t978 re¬ 
form statute. 

tl is true, as Mr. Green states, fhat the 
law concerning the use of official time for 
union representational duties is broad and 
allows tho parties to fill in tho blanks at the 
collective bargaining table, where, inciden¬ 
tally, federal unions have proven a formida¬ 
ble match for management. (As logal 
advisor to and member of various manage¬ 
ment negotiating teams, as reviewer of tho 
Army Materiel Command's 150 bargaining 
agreements, and as management’s advo¬ 
cate In mediation and impasse-resolution 
cases. I can say that unions are neither na¬ 
ive nor unproparod when they come to the 
table.) 

If the law defines the union's representa¬ 
tional obligation as extending to all employ¬ 
ees of the bargaining unit, not Just to dues- 
paying union members, then management 
ehouid expect the unions to seek negotia¬ 
tion and to propose that official time be 
available for performing representational 
functions. Also, management should expect 
the mediation process to tavor the union 
when management has objected to use ol 


gam substantively. It should try to ensure 
that the contractual terms are clear, 
unambiguous, and reasonable and not at¬ 
tempt to restrict the union’s use of official 
timo for bona fide representational duties. 

Mr. Green correctly observes that 
sources outside the local collective bar¬ 
gaining environment cannot impose a solu¬ 
tion to the officiai-limo issue. I did not intend 
to suggest otherwise. I meant only to proffer 
principles and to suggest that management 
should bo willing to negoliato and be ablo to 
do so Irom strength. Howevor, management 
should not deceive itself into behoving that 
strength is synonymous with an unyielding 
resolve to deny union representatives offi¬ 
cial time lor exercising their representa¬ 
tional obligations. 

Indeed, much of the union's entitlement 
to official time is a product ol the collective 
bargaining process. True, the statute con¬ 
fers entitlement only for negotiation of tho 
collective bargaining agreement and partici¬ 
pation in proceedings before the Federal 
Labor Relations Authority; however, it would 
be naivo to assume that union negotiators 
Will not aggressively seek official timo for 
those representational obligations recog¬ 
nized by statute. Moreover, decisions of the 
Federal Service impasses Panel, which me¬ 
diates and decides negotiation stalemates, 
indicate that management fights a losing 
battlo when it attempts to significantly re¬ 
duce the amount of official time provided for 
representational duties but has no sound 
tactual record indicating that union officials 
have used excessive time and that agoncy 
work has suffered as a result. 

As to the matter of filing reports required 
by tho U S. Department of Labor, l was not 
implying that unions have an absolute right 
to use official time for this purposo. How¬ 
ever. federal courts have In fact rejected 
management's argument that filing these 
reports constifufes Internal union business 
tor which the union is not entitled to otticial 
time. Again, through tho collective bar¬ 
gaining process, the unions seek the right 


lotted for representational duties may or 
may not be an issue during negotiations, in 
reality, though, the vast majority of con¬ 
tracts which specify tho number of hours of 
official time available for representational 
activities explicitly exclude those hours de¬ 
voted to collective bargaining. Certainly, 
union negotiators are far too savvy to waive 
their statutory right to unlimited official time 
tor collective bargaining. 

Despito repeated urging from the Office 
of the Comptroller General over the last 
nine years, management negotiators have 
frequently failed to incorporate 
recordkeeping provisions in bargaining 
agreements. Although FPM Lettor No. 
711-161 does direct management to main¬ 
tain such records, the inclusion of a provi¬ 
sion delineating (his authority In the bar¬ 
gaining agrooment is nonetheless advisable 
and reduces the prospect ol union acrimony 
when managemont exercises that authority. 
Should the union object to the inclusion of 
such a provision, the impasse mediator, 
taking account of the FPM letter, will most 
likoly favor management. 

While management may indeed seek lim¬ 
its on tho use of official lime beyond those 
esfabllshed by tho "serious negafive" impact 
criterion, it is really quite restricted in doing 
so. For all intents and purposes, a supervi¬ 
sor has the prerogative to dony a union rep¬ 
resentative official time only when the em¬ 
ployee's absence will have a “serious 
negative” impacl on the agoncy's mission. 

I appreciate Mr. Green's comments and 
perspective. Certainly, the points he raises 
further underscore the importance of clarity, 
specificity, and thoroughness in collective 
bargaining contracts. 


Witness (from p. 40) 

live hearings where (he requosted testi¬ 
mony subsequently could be used against 
you in a criminal action. Ot course, you 
must testify if the authorities have granted 



DoD audit initiatives 
reaping dividends 

In its most recent semiannual 
report to Congress, the DoD Of¬ 
fice of Inspector General sum¬ 
marized the department's inves¬ 
tigations into fraud, waste, and 
mismanagement during the 
second half of fiscal year 1985. 

Follow ups on nearly 32.000 
lips and recommendations from 
earlier reports resulted in sav¬ 
ings of about $900 million, 
pushing two-year total savings 
from audit follow-ups to more 
than $4 billion. Ongoing correc- 
(ivo actions could add another 
$3 billion to the figure. 

Various internal audits re¬ 
sulted In the issuance ot 9.062 
reports containing recommen¬ 
dations that could lead to mone¬ 
tary benetits of $t.t billion. In 
the area of progress payments, 
for example, auditors found that 
although contraclors were not 
reimbursed in excess of total 
actual expenditures, firms were 
receiving excessive periodic re¬ 
imbursements. especially in 
fight of present economic condi¬ 
tions. Forthcoming adjustment 
to progress payment rates will 
reduce DoD's annual inlerost 
costs by $230 million. 

Internal audits also revealed 


that the computational model 
for determining requirements for 
certain war reserve material 
was inaccurate. This finding 
prompted officials to reduce or 
cancoi scheduled buys totaling 
$135 minion. The Army, accord¬ 
ing to its auditors, could reduce 
the cost of telephone service by 
$76 million if it bought rather 
than leasod some equipment. 

In the second half of FY 
1965, the Dofense Contract Au¬ 
dit Agency and the Army Corps 
of Engineers challenged S16.8 
billion in preaward and post¬ 
award costs. Net savings from 
the more than 9.000 cases 
those activities closed during 
the period exceodod $5 billion. 
Significant results included cost 
avoidance of $23.6 million in 
unsubstantiated contractor 
claims and cost recoveries ol 
$59 million in workmen's com¬ 
pensation overpayments and 
$4.8 minion In spare parts 
overcharges. 

DoD criminal investigative or¬ 
ganizations opened 8,202 
cases during the reporting po- 
riod and closed 8,304 others. 
Compioted Investigations re¬ 
sulted in 502 convictions and in¬ 
dictments, bringing the two-year 
total to 1,646. These Investiga¬ 
tions also led to suspension or 


debarment of 346 contractors, a 
47-percent increase over the 
first half of the year. 

The most dramatic increase 
during the six-month poriod 
came in the area of fines, pen¬ 
alties, restitutions, and recover¬ 
ies. The $88.6 million in recom¬ 
pense and retribution brought 
the year's total to $126 million, 
more than four times the total 
for all of FY 1984. The most 
common transgressions were 
overcharges, bribes, gratuities, 
product substitutions, false 
claims, bid rigging, and embez¬ 
zlement. (DoD Oltice of in¬ 
spector General semiannual re¬ 
port lo the Congress: 
November 29, 1985) 


CHAMPUS recomputes 
resident-care fees 

Officials ol the Delcnso De¬ 
partment's Civilian Health and 
Medical Program of (he Uni¬ 
formed Services (CHAMPUS) 
have revised the rates paid to 
operators of psychiatric residen¬ 
tial treatmenl centers for chil¬ 
dren and adolescents. 

The revaluation, carried out 
in response to recommenda¬ 
tions by the General Accounting 
Office and the Defense Audit 
Service, is part of an effort to 


establish better control over 
daily fee rates at those facilities. 

The refigured rates, which 
vary depending on fhe particu¬ 
lar center, take into account 
non-CHAMPUS feo schedules 
and other data that program of¬ 
ficials recently obtained from 
each participating residential 
treatment center. (CHAMPUS 
news tolaase: October 21, 
1985) 


Air Force moves ahead 
with credit-card test 

in an experiment that began 
in December 1985. the Air 
Force is issuing Diners Club 
credit cards to employees em¬ 
barking on temporary duty trips. 
The one-yoar test program is in 
full swing for selected military 
and civilian personnel at 
Hanscom AFB, Massachusetts; 
Ktriland AFB. New Mexico; 
Wright-Patlerson AFB. Ohio; 
Norton AFB and Los Angeles 
AFS, California; Air Force Audit 
Agency and Air Staff, Washing¬ 
ton, DC; and Air Force Account¬ 
ing and Finance Center, 
Colorado. 

Under the agreement, the 
credit card company bills the in¬ 
dividual. whom the government 
promptly reimburses. 






Use of the cards is intended 
! to reduce the amount of cash 
that local finance offices must 
l keep on hand for advance 
| travel payments. So fat, tho 
most frequently voiced criticism 
of the approach is that it re- 
. stricts government travelers to 
motels and restaurants that 
honor the card. 

In a related trial program, the 
Air Force is issuing Diners Club 
traveler’s checks to temporary- 
duty assignees at 11 activities. 
Service officials will decide in 
May 1986 whether to terminate 
or expand that practice. (Air 
Force Times: November 18. 
1985) 


Services eye realities 
of small-scale conflict 

The Army and Air Force have 
teamed up to examine their col¬ 
lective ability to wage low- 
intensity conflicts and determine 
the best ways to ensuro the 
availability of resources needed 
for supporting such military ac¬ 
tions. Tho Navy Is expecled lo 
join the effort within the year. 

Tho services aro conducting 
the self-analysis at the newly 
established Army-Air Force 
Center (or Low Intonsity Conflict 
at Langley AFB, Virginia. Low- 
Intensity contiict embraces ac¬ 
tions to bring about certain so¬ 
cial, diplomatic, economic, oi 
psychological ends. Frequently. 
Its goal Is to suppress terrorism 
or insurgency. Weapons, tac- 
lics, and docirine differ from 
those used in large-scale 


ploy approximately 14 Air 
Force, 11 Army, and five Navy 
and Marine Corps personnel. 
(Army Times: December 9. 
1985) 


Latest figures reflect 
upturn In reenllstments 

The Army exceeded its fiscal 
year 1985 reenlistment objec¬ 
tive of 73,000 by 0.6 percent, 
marking tho first time since FY 
1981 that the service met or ex¬ 
ceeded its annual reentistment 
goal. The figure was particularly 
heartening lo manpower offi¬ 
cials because the upswing 
came at a time of declining 
unemployment in the civilian 
sector. 

Though retention news was 
good overall, the Army did fail 
to meet its roenlistmont goal for 
career soldiers. The servico 
made up the difference by ex¬ 
ceeding its objective for first- 
and mid-torm soldtors. 

Of the Army's 73,428 reenlist¬ 
ments In FY 1985, 39 percent 
were firsl-term. 31 percent mid¬ 
term, and 30 percent career 
personnel. (Army Times: No¬ 
vember 25. 1985) 


National affairs expert 
heads women’s panel 

Jacquelyn K. Davis Is this 
year's chairperson of tho Da- 
fense Advisory Committee on 
Women in the Services 
(DACOWITS). in 1985, she 
served as tho committee's vice 
chair. 


engagements. Widely respected for her 

Upon identifying operational knowledge ot national security 
and resource deficiencies, con- issues, the noted author and 


and as foreign affairs editor of 
Sfrafog/c Review. She holds 
graduate degrees in Interna- 
lional relations from the Univer¬ 
sity of Pennsylvania. 

Established m 1951 to advise 
tho secretary ot defense on 
matters relating to women In tho 
military, DACOWlTS comprises 
approximately 30 civilian mem¬ 
bers selected on the basis ol 
academic, civic, and profes¬ 
sional achievement. 

Dr. Davis, a resident of Bos¬ 
ton. succeeds Constance B. 
Newman in tho non-salaried 
post. (QASD(PA) news release: 
Oclober 29, 7985; 

Wavy to halt advance 
payment for tooling 

Under a recent policy 
change, the Navy will no longer 
loot the bill in advance for the 
tooling contractors need to build 
weapon sysloms and military 
equipment. However, should 
they so choose, companies 
may pass the cost of fooling on 
to the Navy over time. The 
measure is part of a broader ini¬ 
tiative to establish new guide¬ 
lines for Navy acquisition. 

in the past, the servico paid a 
manufacturer up-front lor tho 
cost of purchasing and Installing 
production equipment. This 
practice, according lo oftlcials, 
helped contractors achieve un¬ 
reasonably high profit margins 
on military sales. A recent Navy 
study found that the profit rate 
for military transactions was 
tour-and-a-half times greater 
than the profit rate for non- 
military ones. 

Secreta of tho Navv Jo n . 


these costs if competition 
exists. 

The Army and Air Force have 
not adopted tho policy. (New 
York Times: November 21, 
7985J 

Army selects source 
for subscriber system 

The Army has selected GTE 
Corporation as primo contractor 
tor tho service's Mobile Sub¬ 
scriber Equipment program. 

Under the $4.3 billion con¬ 
tract, the Army will obtain 8,000 
mobile radios, 1,400 switching 
centers, and 25,000 tele¬ 
phones. Upon full delivery, all 
Army units, both active and re¬ 
serve, will have completely 
intoroperable, encrypted, jam- 
resistant battlefield communica¬ 
tions systoms. The equipment 
will onabie the Army, for the first 
time ever, to fully implement the 
command and control aspects 
of its airland battle doctrine. 

The GTE mobile subscriber 
equipment incorporates key 
components of tho French RITA 
mobile communications system, 
in addition to costing roughly 
$3.t brllion less than the com¬ 
peting British version, tho GTE 
system fared far better in the 
technical evaluation phase. 

The Mobile Subscriber Equip¬ 
ment Program represents a 
milestone in Army acquisition in 
that it featured a competitive 
nondevelopment approach that 
may result in savings of $500 
million in research and develop¬ 
ment costs. Additionally, the se¬ 
lection of the GTE system 
promises to save the service 
abou 1.5 b Ion n acouls ion 




Leadership Development for the Government Manager 
Feb 19-21 Washington, DC 

Apr 8-10 Washington, DC 

June 3-5 Washington, DC 

Performance Appraisal Methods for Managers and 
Supervisors 

Apr 3-4 Washington, DC 

Negotiating Effective Work Relationships 

June 18-20 Washington, DC 

CONTACT: (202) 447-3247 

Center for Applied Managament, USDA Graduate School, 
600 Maryland Avenue, S.W., Room 108, Washington, DC 
20004-2520 

1986 SAE International Congress and Exposition on 
Excellence In Engineering 
Feb 24-28 Detroit, Ml 

CONTACT: (412) 776-4841 

Society of Aerospace Engineers Annual Congress, 400 
Commonwealth Drive, Warrendale, PA 15096 

Subcontract Management 

Feb 24-28 Los Angeles, CA 

Mar 17-21 Washington, DC 

CONTACT: (818) 966-4576 

The American Graduate University!Procurement Associ¬ 
ates, Inc., 733 N. Oodsworth Avenue, Covina, CA 91724 

Antisubmarine Warfare Seminar 
Mar 3-4 Orlando, FL 

Mar 6-7 Boston, MA 

Mar 17-18 Washington, DC 

CONTACT: (213) 534-3922 

Technicaf Marketing Society of America, Dept. ASW, P.O. 
Box 3608, Torrance, CA 905/0-3608 

Joint ADPA/NSIA Meeting on Pacific Fleet 
Antisubmarine Warfare Activities (SECRET) 

Mar 3-6 San Diego, CA 

CONTACT: (703) 553-8287 (ADPA Members) (202) 
393-3620 (NS/A Members) 

Mr. Gus Duke, Vitro Laboratories, 2361 Jefferson Davis 
Hwy., Arlington, VA 22202 


Advanced Federal Contract Law 
Mar 17-21 Atlanta, GA 

Apr 7 -11 Vienna. VA 

Introduction to the Federal Acquisition Regulation 
Apr 24-25 Honolulu. HI 

May 27-28 Denver, CO 

CONTACT: (703) 356-9455 

Management Concepts incorporated, 1964 G allows Road, 
Vienna, VA 22180 

Second Annual NSIA Conference on Software Quality 
and Productivity 

Mar1l-t3 Alexandria, VA 

Sixth Annual Conference on Personnel and Training 
Factors In Systems Effectiveness 
May 13-15 San Diego, CA 

CONTACT: (202) 393-3620 

National Security industrial Association, 1015 15th Street, 
N.W., Suite 901, Washington, DC 20005 

Fourth Annual Conference on Ada Technology 
Mar 19-20 Ft. Monmouth. NJ 

CONTACT: (201) 544-2112 or AUTOVON 995-2761 
Director, CENTACS, ATTN: AMSEL-TCS-ED , Ft. 

Monmouth, NJ 07703-5204 

DMB Circular A-76/Cost Handbook Workshop 

Mar 24-2B Washington, DC 

Apr 28-May 2 Washington, DC 

CONTACT: (202) 632-5600 

U.S. Office of Personnel Management, Training Nomina¬ 
tions, WATDS, P.O. Box 7230, Washington, DC 20044 

IEEE International Conference on Robotics ancf 
Automation 

Apr 14-17 San Francisco, CA 

CONTACT: (301) 434-1990 

Robotics and Automation, do H. Hayman, 738 Whitaker 
Terrace, Silver Spring, MD 20901 

Sixth International Conference on Decision Support 
Systems 

Apr 21-24 Washington,DC 

CONTACT: (401) 274-0801 

The Institute of Management Sciences, 290 Westminster 
Street, Providence, Rl 02903 



